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In December, 1926, W. D. Coolidge ' of the General Electric Com- 
pany described a new form of Lenard tube capable of producing a 
powerful beam of cathode rays or high velocity electrons in the air 
outside the tube. 

In view of the extraordinary effects of the cathode rays on various 
inorganic and organic substances, it seemed of moment to study thor- 
oughly the effects of the rays on living animal tissue. Coolidge and 
Moore ® briefly described a few experiments to determine the gross 
effects of the cathode rays on the shaved ear of the rabbit and on bac- 
teria. The reaction in the rabbit’s ear varied from a slight tanning of 


the skin to complete destruction of the tissues throughout the entire 
thickness of the ear, depending on the time of exposure and the amount 
of current used. Quoting from the same article, the procedure was as 
follows : 


Two circular areas one centimeter in diameter on the ear of a gray rabbit 
were exposed for one tenth of a second and one second respectively, at a 


*From the Department of Pathology of Albany Medical College and the 
Pathological Laboratory of Albany Hospital. 

*This work was aided by a grant from the Committee on Scientific 
Research of the American Medical Association. 

* Presented in part before the American Association of Pathologists and 
Bacteriologists, Rochester, N. Y., April 16, 1927. 

*This is the first of a series of studies concerning the biologic effects of 
cathode rays which is in progress in this laboratory. The writers are under 
the greatest obligation to Dr. W. D. Coolidge, assistant-director of the research 
laboratory of the General Electric Company, Schenectady, N. Y., for placing 
the facilities of his laboratory at their disposal, and for his stimulating interest 
in all phases of the experimental work. The discussion of the physical aspects 
of the action of the cathode rays, which is somewhat interwoven into this report, 
is largely his own expression of that phase of the problem. 

1. Coolidge, W. D.: The Production of High-Voltage Cathode Rays Out- 
side of Generating Tube, J. Franklin Inst.,.December, 1926, p. 693. 
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distance of two and one half centimeters from the window of a tube operating 
at one milliampere and 200,000 volts. The rabbit was confined in a wire netting 
cage metallically connected to the anode end of the tube, and the unexposed 
portion of the ear, as well as the remainder of the rabbit, was protected by a 
metal sheet with a circular hole in it. The rayed areas immediately became 
inflamed and within a day or so were covered with scabs formed from an 
exudate coming from the rayed tissues. When the scabs fell off a week or 
two later the hair came off with them,and for a while bare skin remained. 
The hair follicles had not been destroyed, however, for about three weeks 
later, hair grew again. But some change had taken place in the hair follicles, 
for on an area exposed for one second, the hair was now snow white and 
eventually grew to be about twice as long as the surrounding gray hair. 

A third area, on the other ear of the same rabbit, was exposed for fifty seconds 
under similar conditions. In this case a scab formed on both surfaces of the 
ear and when the scabs eventually came off, a circular hole was left in the 
ear. White hair finally grew around the edge of the hole. 


The foregoing experiments were made on the shaved ear. A ten 
seconds’ exposure of the unshaved skin of the lateral abdominal wall 
of the rabbit gave the same effect as an exposure of one second on the 
shaved skin of the ear. 

Plate cultures of Staphylococcus aureus, B. coli, B. prodigiosus and 
B. subtilis were killed by an exposure of 0.1 milliampere at 90,000 volts 
for one second, at a distance of 1 cm. from the window. The tube for 
these experiments was equipped with a 0.0127 mm. window of aluminum 
and was operated from high voltage direct current at constant potential. 

The object in the first group of experiments was to study the effect 
of various doses of cathode rays on the skin. In order to facilitate the 
technical procedures the white rat was chosen as the experimental animal, 
a method for handling the rat in front of the tube having been developed 
by Prof. Arthur Knudson and Hubert Tanis, Jr., in connection with 
the former’s investigation of the antirachitic value of the cathode rays. 
In each case, the entire rat was covered with copper foil, with the 
exception of an area 2.5 cm. in diameter on the anterior part of the 
abdomen, at which the rays were directed. In each instance the animal 
was held 2.5 cm. from the window of the tube. 

In these experiments, the tube was operated from an induction coil, 
with a mercury turbine interrupter driven at such a speed as to give 
about 60 current impulses per second through the tube. Three voltages 
were used: 100,000, 200,000 and 350,000. These are maximum or peak 
values, and they were determined by sphere-gap measurements. The 
largest number of rats, twenty-four out of thirty-six, were exposed to 
200,000 volts, six each to 100,000 and 350,000 volts. The length of 
exposure varied from one tenth of a second and six seconds repeated 
daily, to single rayings of six, eight, ten, thirty and sixty seconds. All 
of the animals here reported were killed by chloroform at different inter- 
vals, varying from three hours to fourteen days after the raying. 
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As will be seen from the effects subsequently shown, important 
observations are still lacking to make the series more nearly complete. 
For instance, there are no data concerning the chronic effects of the 
cathode rays, fourteen days being the longest interval before the tissues 
were examined. Another series of rats is being studied to show the later 
changes, which should be of great interest in view of the insidious 
development of the lesion of the skin caused by the roentgen ray. 
Observations of the effects of single exposures of short duration, from 
fractions of a second to five seconds, are also missing. The changes seen 
in the thirty-six rats in the present series, however, are of such nature 
that a fairly accurate picture can be given of the development of the 
cathode-ray skin “burn.” 

















Fig. 1—The Coolidge cathode ray tube, showing position of the rat with 
reference to the anodal window; c indicates the cathode, a, the anode, which 
is at the same time the window. The rat was 2.5 cm. from the window in 
each experiment, but was entirely shielded by copper foil except for an exposed 
area on the abdomen. 


Data on Experiments on Thirty-Six Rats 


Number of Dose, Frequency of 
Date Seconds Exposure Killed 


100,000 Volts 


10/29 1 Daily 2 weeks 11/12 
1l/ 5 6 Daily 2 weeks 11/19 


200,000 Volts 
10/16 1/10 Daily 2 weeks 10/30 
10/16 6 One 10/30 
ll/ 5 8 One 11/7 
1l/ 5 8 One 11/10 
li/ 5 10 One 11/7 
1l/ 5 10 One 11/10 
8/16 10 One 8/26 
8/16 10 One 8/31 
8/16 10 One 9/ 2 
11/29 30 One 11/31 
11/12 30 One 11/14 
11/12 30 One 11/19 
11/29 60 One 11/31 


350,000 Volts 
30 One 3 hours later 














oe 








198 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


EXPERIMENTS 

Six rats were given one exposure of thirty seconds with 350,000 
volts, 1 milliampere, at 2.5 cm. distance from the window. The white 
hair over the exposed area on the anterior abdominal wall at once became 
yellow and the skin obviously tender. The animals were irritable after 
the raying, the hair of the entire body being fluffed up. During the 
raying there was a generalized muscular spasm which relaxed at once 
when the current was shut off. The immediate slight indisposition may 
have been due in part to the exhaustion produced by the muscle spasm. 
The results were the same in practically all the rats, the severity of the 
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Fig. 2.—A section of the normal rat’s skin on the anterior abdominal wall. 
This and all succeeding sections were photographed after having been stained 
with Mallory’s phosphotungstic acid-hematoxylin; 275. 


reaction being roughly proportional to the length of exposure and the 
amount of current used. 

The rats exposed to 350,000 volt rays were killed by chloroform 
three hours after raying. The hair, while changed in color, was still 
firmly attached to the skin. The epidermis was reddened and slightly 
dry. The entire abdominal wall in the area exposed and about 1 cm. 
beyond was removed and fixed in Zenker’s fluid. Sections were stained 
with hematoxylin and eosin, methylene blue and eosin, Verhoeff’s elastic 
tissue stain, Mallory’s aniline blue-acid fuchsin and phosphotungstic 
acid-hematoxylin. 

The histologic changes produced in the skin and subcutaneous tissues 
are shown in figures 3, 4 and 5. The epidermis in places had lost its 
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attachment to the corium except where it was anchored by hair follicles. 
In other areas the horny layer alone was stripped off, and there was a 
general excess of desquamation. The epidermal epithelial cells in all 
layers had lost their sharpness of cytoplasmic outline and the intercellular 
bridges had disappeared. The nuclei were a trifle shrunken and most of 
their chromatin was gone. The nucleolus in some cells could still be seen 
faintly. 

The changes beneath the epidermis were largely confined to the 
corium, but they were also manifest in a slight degree in the connective 


Fig. 3 (rat 7).—Appearance of the epidermis three hours after raying 
with 350,000 volts, during an exposure of thirty seconds. The epidermis has 
separated from the corium except where it is anchored by a hair follicle. 
The collagen of the corium is swollen, beginning to fuse, and streaks of basic 
staining fused collagen are visible; 375. 


tissue of the tela subcutanea. A remarkable effect was seen in the 
collagen fibers of the corium. They had become swollen and hyaline 
and later had fused; judging by their new staining properties, they had 
undergone a profound chemical change. Where they had fused, they 
stained an intense black with hematoxylin, blue with methylene blue-eosin 
and orange yellow with aniline blue-acid fuchsin. Between the altered 
collagen bundles, shadowy forms of fibroblasts and wandering cells 


were visible. The hair follicle epithelium showed degeneration, cyto- 
plasmic shrinkage, pyknosis and karyorrhexis. The hair was somewhat 








Fig. 4 (rat 9)—Appearance of the epidermis three hours after raying with 
350,000 volts during an exposure of thirty seconds. The horny layer is being shed, 
but the remainder is still in contact with the corium. The zone of basophilic 
fused collagen measures in the picture 0.1 mm; X 225. 





Fig. 5 (rat 9).—Cell outlines in the epidermis are indistinct. Shadows of 
nuclei are visible, but the chromatin has largely disappeared. Nuclei, probably 
fibroblast, are present in between the coarse masses of fused collagen: x 1400. 








Fig. 6 (rat 701).—Appearance of the epidermis two days after raying with 
200,000 volts during an exposure of ten seconds. The section is taken at the 
periphery of the burn. To the right the epidermis and hair follicles are 
shrunken and the connective tissue of the corium and deeper layers is begin- 
ning to swell and become more compact. To the left there is an intracutaneous 
collection of leukocytes, a not infrequent occurrence. Reduced from a 
magnification of & 375. 


Fig. 7 (rat 699).—Appearance of the epidermis two days after raying with 
200,000 volts, during an exposure of eight seconds. This shows the mode of 
separation of an area of necrotic collagen, leukocytes digesting the lower zone 
of dead tissue. Reduced from a magnification of & 375. 
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fragmented and pulled away from its sheath. The blood capillaries were 
contracted and recognized with difficulty in the corium, but the elastic 
fibers could not be identified. 

The greatest alteration of the collagen lay in a zone about 0.1 mm. 
in thickness, but swelling and hyaline changes, “glassige verquellung,” 
could be seen in the fibers in the upper portion of the tela subcutanea. 


Fig. 8 (rat 716)—Appearance of the epidermis three days after raying 
with 200,000 volts, during an exposure of thirty seconds. A small connective 
tissue slough is nearly detached by leukocytic action. Swelling and coalescence 
of collagen bundles in the deeper tissues is eyident, also degeneration of hair 
follicles. There is leukocytic invasion of subcutaneous fat; 300. 


The fat and abdominal muscle did not show any change. There was not 
any cellular infiltration about the injured tissue. 


Rat 701.—One exposure of ten seconds to 200,000 volts was given. The rat 
was killed two days later. The epidermis showed much desquamation, but 
it was essentially intact although shrunken to about one sixth of its original 
thickness. The epithelium no longer stained distinctly and appeared as a line 
of fused cells which had lost their nuclei. The collagen of the corium was 
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swollen and beginning to fuse. All fibroblasts and other nucleated cells had 
disappeared. The elastic fibers had probably undergone changes similar to those in 
the collagen as they could not be recognized. The hair follicle epithelium 
was shrunken and colorless. The hairs also were shrunken. At the edge of 
the “burn” (fig. 6), a rather sharp line separated the rayed from the unrayed 
area, showing in this instance little evidence of spreading of the rays. In 
the cutaneous border, the superficial epithelial layer was necrotic and leukocytes 
had accumulated in foci somewhat resembling intracutaneous abscesses. The 
corium adjacent to the rayed field was being infiltrated with phagocytes. The 
-blood vessel endothelium stained faintly, but there was no thrombosis. Slight 
interstitial edema was present. 


Fig. 9 (rat 700).—Appearance of the epidermis five days after raying with 
200,000 volts, during an exposure of ten seconds. A thin layer of epidermal 
cells is still present, but held by hair follicles. The zone of altered collagen 
is plain although its lower limits are ill defined. The deeper blood vessels 
are dilated; x 250. 


Rat 699.—One exposure of eight seconds to 200,000 volts was given. The 
rat was killed two days after raying. Changes similar to those in rat 701 
were present; in addition, there were shown in small foci what happens to 
an area of degenerated collagen (fig. 7). Phagocytes had appeared in large 
numbers, digested the periphery of the collagenous mass and gradually isolated 
it from the underlying, more healthy tissue. Leukocytes had invaded many 
hair follicles, including some which were more deeply situated than the lowest 
border of the slough. 


Rat 716.—One exposure of thirty seconds to 200,000 volts was given. The 
rat was killed after three days. The epidermis presented a loosening of the 
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upper layers and much desquamation of dead cells. In places, small portions 
of skin and corium were being sloughed off by the digesting action of phago- 
cytes in a zone of degenerated collagen (fig..8). There was marked glassy 
swelling of collagen with fusion of many bundles. Hair follicles undergoing 
shrinkage of the upper portions and hydropic swelling with nuclear pyknosis 
were seen in the lower levels. The hairs had fallen out at the level of the 
skin. Thrombosis of dilated capillaries occurred in the lower corium and 
the tela subcutanea. Edema and cellular infiltration had taken place in the 
subcutaneous fat and superficial muscle layers. 





Fig. 10 (rat 714).—Appearance of the epidermis seven days after raying 
with 200,000 volts, during an exposure of thirty seconds. Much the same 
picture as is seen in figure 9, except that the layer of altered collagen is more 
sharply defined, is more deeply stained, and measures 0.22 mm. There is also 
slight shrinkage; 250. 


Rat 700.—One exposure of ten seconds to 200,000 volts was given. The 
rat was killed after five days. In the area directly exposed to the cathode 
rays, the epidermis had lost its horny layer and the malpighian layer was 
shrunken and devoid of nuclei, and the cell borders were indistinct. The 
collagen of the corium and upper tela. was swollen and beginning to fuse. 
This layer of altered collagen was also beginning to take a deeper stain with 
hematoxylin (fig. 9). The hair follicles stained poorly, and the hairs were 
fragmented. Phagocytes were infiltrating the deeper corium from below. Blood 
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vessels were dilated, and there was moderate edema in the tela subcutanea. 
At the border of the exposed area, the epidermis was attached to the corium 
only by hair follicles, but some of the cells still stained fairly well. Masses 
of fibrin and necrotic epithelium projected over the rayed surface at its 
periphery. 


Rat 714.—One exposure of thirty seconds to 200,000 volts was given. The 
rat was killed after seven days. A picture was seen much like that of rat 700, 
but the tissue was a little dryer and shrinkage increased (fig. 10). The altered 
collagen stained more deeply, and fusion of fibers was more pronounced. Fibro- 
blastic activity did not occur. Phagocytes were entering the lower layers. 


Rat 717.—One exposure of thirty seconds to 200,000 volts was given. The 
rat was killed two days later. The surface was dry, but some hairs were still 
present although many were falling off. There was a yellowish discoloration 


Fig. 11 (rat 717).—Appearance of the epidermis two days after raying with 
200,000 volts, during an exposure of thirty seconds. The layer of necrotic skin 
and subcutaneous connective tissue extends to the fatty layer. Hair follicles 
and all other structures are involved in the burn. This layer is 0.14 mm. 
thick in the picture, but much shrinkage and drying have occurred. Edema 
and leukocytosis in the fat may be an indication that the rays have directly 
affected that tissue also. Reduced from a magnification of « 225. 


of the hair. Histologically, the epidermis, corium and upper tela subcutanea 
had undergone acute necrosis, the upper and lowest layers staining black with 
hematoxylin. Hair follicle epithelium was destroyed, and hairs which were 
shrunken appeared to lie free in their sheaths. Blood vessels could not be 
recognized in this zone, as the tissue, except for the hair follicles, was fused 
into a mass of amorphous material. Beneath this layer marked edema and 
congestion were seen (fig. 11). 


Rat 735.—One exposure of sixty seconds to 200,000 volts was given. The 
rat was killed two days later. The depth of necrosis was much like that of 
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rat 717; it was about 0.1 mm. in both animals. The necrotic tissue stained 
more uniformly an intense black with hematoxylin, however, and the hair 
follicles and other skin appendages were unrecognizable. There were marked 
edema and congestion with precipitation of fibrin in the tela subcutanea, 
abdominal muscle and underlying fascia. Beginning fragmentation of super- 
ficial muscle fibers. was seen (fig. 12). 


Rat 703.—One exposure of ten seconds to 200,000 volts was given. The 
rat was killed after two days. The epidermis was necrotic and shrunken, 
but only the superficial horny layer had desquamated. Hairs were still present 





Fig. 12 (rat 735).—Appearance of the epidermis two days after. raying 
with 200,000 volts, during an exposure of sixty seconds. The section is much 
like that in figure 11, although the longer exposure here has converted the 
upper layers (0.13 mm. in the picture) into a mass of basophilic amorphous 
material. The upper layer of fat cells has also undergone necrosis and there 
is marked edema of the rest of the abdominal wall. Reduced from a magnifica- 
tion of & 205. 


in follicles, although the follicular epithelium in the upper third was fused 
into a blackish staining mass. The corium showed swelling and fusion of 
collagen fibers, but the limits of this change were ill defined. Capillary dilata- 
tion, swelling of the endothelium and some thrombosis were present. Muscle 
bundles and fascia were infiltrated with various types of phagocytic cells 
(fig. 13). 


Fig. 13 (rat 703).—Appearance of the epidermis two days after raying with 
200,000 volts during an exposure of ten seconds. The epidermis is necrotic 
and shrunken. The collagen of the corium is swollen; the fibers are appar- 
ently fusing. There is dilatation of blood vessels and some thrombosis and 
leukocytic infiltration in the deeper layers; & 245. 


Fig. 14 (rat 702).—Appearance of the epidermis five days after raying with 
200,000 volts, during an exposure of ten seconds. The epidermis is shrunken 
and necrotic. A layer of collagen about 0.1 mm. thick is almost entirely 
fused, but at this stage is more acidophilic than basophilic. Reduced from a 
magnification of x 270. 
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Rat 702.—One exposure of ten seconds to 200,000 volts was given. The 
rat was killed after five days. The epidermis was desquamating, and the 
malpighian !ayer was beginning to separate from the corium in many places. 
The epithelium of hair follicles had undergone degeneration. The zone of 
swollen and fused collagen in the corium was well defined, in contrast to the 
picture in rat 703. There was practically no fibroblastic activity. Leukocytes 
were present in moderate numbers in the tela subcutanea. The capillaries 
were dilated. The muscle was normal (fig. 14). 


Rat 662.—The rat was exposed six seconds daily for fourteen days to 
200,000 volts, and then killed. A narrow zone of degenerated collagen was still 
visible, and the epidermis had been sloughed off (fig. 15). At the border of 
the rayed area, the epidermis was split into several layers; the lowest, where 





Fig. 15 (rat 662).—Appearance of the epidermis of a rat exposed to 200,000 
volts for six seconds daily for fourteen days, then killed. A narrow zone of 
necrotic collagen is seen at the left, which is devoid of epidermis. There is 
separation in the layers of adjacent epidermis; the fibroblasts are active in 
the deeper layers; the blood vessels show little change; 275. 


it still was in contact with the corium, contained viable cells. The deeper 
layers of the corium showed slight swelling of the collagen, and hair follicles 
had undergone degeneration, but there were less marked changes as a whole 
than in the upper levels. Marked edema with fibrin precipitate was present in 
the tela subcutanea and muscle wall. The leukocytes were moderately numer- 
ous, and there was definite, although slight, fibroplasia. The blood vessels 
showed insignificant changes. 


Rat 4.—One exposure of ten seconds to 200,000 volts was given. The rat 
was killed fifteen days later. A large slough had formed which extended down 
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to the muscle bundles. Many muscle fibers had become necrotic and dis- 
appeared; others showed little more than their sarcolemma sheaths. There 
was some regeneration of hair follicle epithelium, but little evidence of epithelial 
repair at the periphery of the “burn.” The capillaries were dilated; many 
were thrombosed, although the endothelium presented little change. There 
was moderate leukocytic infiltration (fig. 16). 
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Fig. 16 (rat IV).—Appearance of the epidermis fifteen days after raying 
with 200,000 volts, during an exposure of ten seconds. A large slough extends 
down to the muscle which shows degenerative changes. The hair follicle epithelium 
shows evidence of repair but none over the wound. There is interstitial 
fibrosis in the muscle bundles; thrombosis of blood vessels; « 300. 


Rat 665.—The animal was exposed for one tenth of a second daily for 
fourteen days to 200,000 volts and was killed on the fourteenth day. A large 
ulcerated surface of skin was seen with a dry scab on the exposed area. The 
floor of the ulcer consisted of dense, swollen collagen fibers which approached 
normal in staining properties. Dry fibrin and amorphous material overlay 
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the exposed corium. There was considerable shrinkage of the connective tissue 
down to the muscle wall, so that many blood vessels were compressed nearly 
to invisibility. Other vessels did not show any endothelial proliferation nor 
hyaline changes. Fibroblasts were moderately active, but chiefly in the deeper 
layers. Mononuclear phagocytes appeared in moderate number in the tela 
subcutanea. At the edges of the ulcer, the epithelium was thickened, and 
there was a beginning downgrowth from the basal layer. Mitotic figures 
were increased in number. The epithelium, while active at the edges, had 
not made any headway in covering the ulcerated surface (fig. 17). 


Rat 660.—The rat was exposed one tenth of a second daily for fourteen 
days to 200,000 volts. It was killed on the fourteenth day. There was an 
ulcerated, slightly moist surface, with dried secretion in places. The epidermis had 
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Fig. 17 (rat 665).—Appearance of the epidermis of the rat exposed to 
200,000 volts, for one tenth of a second daily for fourteen days and then killed. 
The section is taken at the border of the ulcer. A thickened epithelial stub 
is proceeding with difficulty over the ulcer, the floor of which is of dense 
swollen collagen poor in cells. Reduced from a magnification of * 275. 





disappeared and fully half the corium had sloughed off, exposing many hair 
follicles. The corium showed marked fibroblastic proliferation, but the blood 
vessels were practically normal. The hair follicle epithelium was destroyed, 
although portions of many hairs still were present in the degenerated sheaths. 
Foreign body giant cells were present in the bases of hair follicles, often 
clustered about fragments of hairs. There were small abscesses in some of 
the follicles. Marked invasion of the fat of the tela subcutanea by fibroblasts 
had occurred. Some new formation of capillaries was found in this layer. 
Edema was pronounced above the muscle layer. There was no evidence of 
epithelial repair at the edges (fig. 18). 
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Rat 666.—An exposure of one tenth of a second to 200,000 volts was given 
daily for fourteen days. The rat was killed on the fourteenth day. A few 
hairs were still attached to the skin, the surface of which was dry and covered 
in places by a crust. Microscopically, the epidermis could still be identified 
in many places, although in the center it had been destroyed and covered by 
a thick layer of amorphous necrotic material. Much scaling was taking place 
along the periphery. The most conspicuous lesion was a zone of necrosis in 
the lower corium, which had proceeded through the lower third of the hair 
follicles, thus separating a thick upper layer from the deeper corium. The 
actual separation had been accomplished by autolytic enzymes and in small 
part by leukocytic digestion. While the injury to the connective tissue was 
sharply outlined, the lower ends of the hair follicles showed epithelial necrosis 


Fig. 18 (rat 660).—Appearance of epidermis of a rat exposed to 200,000 
volts for one tenth of a second daily for fourteen days and then killed. The 
section shows an ulcer with its floor in the deeper corium, coated with exudate 
due to secondary infection. Many hair follicles are destroyed, foreign body 
giant cells attacking the follicles. Minute subcutaneous abscess and much 
leukocytic reaction and fibroplasia are present. Reduced from a magnification 


of < 275. 


below the level of the slough (fig. 19). In this zone, the collagen was denser 
than normal and the fibers were swollen. The tela subcutanea was edematous 
and much fibrin was in evidence. Phagocytic cells were present in moderate 
numbers in this layer. The blood vessels were rather constricted, but did 
not show any endothelial proliferation or thrombosis. A moderate degree of 
fibroplasia was evident in the lower layers. The muscle was normal, except 
for slight edema. Near the periphery of the exposed surface in some areas, 
small connective tissue sloughs had occurred and a new growth of epithelium 











Fig. 19 (rat 666).—Appearance of the epidermis of a rat exposed to 200,000 
volts for one tenth of a second daily for fourteen days and then killed. A 
deep corium slough is shown extending to about the level of the lower third 
of the hair follicles, the shafts and a narrow piece of collagenous tissue still 
holding the slough. Edema and fibrin precipitate are seen in the deeper 
tissues. Reduced from a magnification of « 275. 





Fig. 20 (rat 666).—Another portion of the skin showing regeneration of 
epithelium beneath a small slough which is nearly separated from the skin. 
This was the most advanced healing of epithelium seen in this series of 
rats. Reduced from a magnification of & 225. 
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was taking place before the crust had actually become detached. This was 
the only rat in this series which showed this epithelial repair (fig. 20). 


Rat 683.—The rat was exposed six seconds daily to 200,000 volts for fourteen 
days and was killed on the fourteenth day. The surface of the rayed area 
was dry and hairless. Microscopically, it was devoid of epidermis, although 
along the edges a dry epithelial crust could be recognized. The corium was 
exposed, and the hair follicles had disappeared in their entire length. The 
collagen bundles were large and coarse. In between them were small nuclei 
probably belonging to resting fibroblasts. There was slight mononuclear cell 
infiltration in the deeper layers and about the upper muscle bundles. The 
blood vessels were dilated although apparently decreased in number (fig. 21). 


Fig. 21 (rat 683).—Appearance of the epidermis of a rat exposed to 200,000 
volts, six seconds daily for fourteen days and then killed. The floor of the 
ulcer of dense collagen with many fibroblast nuclei is seen. The old epidermis 
is being desquamated, but there is no epithelial repair over the exposed 
corium. This might be considered a burn which is healed except for lack 
of a new epidermis; X 375. 


COMMENTS ON EXPERIMENTS 


As stated previously, this series of experiments with cathode rays is 
incomplete in several respects, particularly in the immediate and the 
more chronic changes in the cutaneous tissues. But even so far as we 
have gone, there is manifest difficulty in fully understanding the patho- 
logic lesions, since we have few phenomena with which the tissue changes 
can be compared. Such high voltages as were used have not been 
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employed before in biologic work with cathode rays. Pauli and his 
co-workers may have reached 50,000 volts with their modified Lenard 
tube, and, interestingly enough, they have described tissue effects of the 
cathode rays which we are able to confirm in many details, and also to 
intensify to a degree not heretofore possible. 

On the physical side, these experiments with the cathode ray are 
complicated. As the tube has been operated from a source of widely 
fluctuating potential, the electrons inside the tube, as they impinge on 
the window, will have a wide range of velocities. After passing through 
the window and the layer of air intervening between the window 
and the rat, their average velocity will have been somewhat reduced. The 
surface of the rat’s skin will be subjected to bombardment by electrons 
ranging in velocity from zero all the way up to that corresponding to 
the maximum or peak value of the voltage applied to the tube. As the 
rays penetrate into the tissues, their average velocity decreases. 

The rat is exposed not only to the primary cathode rays, but also io 
the roentgen rays produced by the impact of the cathode rays on the 
window, the window support, and the air between the rat and the win- 
dow. The animal is also exposed to the roentgen rays produced within 
its own tissues by the impact of the cathode rays on the matter composing 
the tissues. It is also exposed to secondary cathode rays produced within 
its tissues by the roentgen rays. 

The primary cathode rays have a limited range in the rat’s tissue, 
amounting to only a few tenths of a millimeter and determined by the 
voltage applied to the tube. Their direct action will then be confined to a 
superficial layer. On the other hand with the voltages employed, the 
roentgen rays are penetrating, and the secondary cathode rays liberated 
by them will be produced throughout the entire thickness of the rat’s 
body. 

It is now generally assumed that the biologic effect of the roentgen 
rays is entirely due to the secondary cathode rays which they produce. If 
this is true, the lesions obtained in our experiments are due to primary 
cathode rays, confined in their range of operation to a superficial layer 
only a few tenths of a millimeter thick and to secondary cathode rays 
liberated throughout the entire thickenss of the exposed portion of the 
animal. 

The direct effect of the primary cathode rays should be superficial, 
while that of the secondary cathode rays, originating as they do within 
the tissues, should decrease only slightly with the depth. 

The range of the primary cathode rays in the tissues of the rat is of 
interest. Direct measurements have not been made, but the following 
consideration should give results of the right order of magnitude. At 
200,000 volts and with a nickel window like that used in our experiments, 
the range of the cathode rays in air, as measured by the fluorescence of 
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lime, was found by Coolidge? to be 40 cm. At a distance of 2.5 cm. in 
front of the window (the distance at which the rat was placed in all of 
our experiments ), the remaining range in air was 40 — 2.5 = 37.5 cm. 


Assuming that the superficial tissues of the rat have the same density 
as water and that the penetration of the cathode rays in various sub- 
stances is inversely proportional to their density, the range of the 200,000 
volt cathode rays in the tissues of the rat would be 


37.5 & 0.0012 = 0.045 cm. 


1.0 


By a similar calculation from data not yet published by Dr. Coolidge 
on the range in air at other voltages, the range of the 100,000 and 350,000 
volt cathode rays in the tissues of the rat, placed 2.5 cm. in front of the 
window, would be 0.14 and 0.91 mm., respectively. 

A study of the photomicrographs shows that the visible effect is 
limited to a depth considerably less than the calculated range. At 200,000 
volts, for example, the visible effect is limited to a depth of perhaps 
0.25 mm., while the calculated range is 0.45 mm. One would expect the 
depth of the direct effect of the primary cathode rays in general to be 
less than their range as measured by a sensitive indicator, such as lime, 
for the value assigned to the range will be greater, the greater the sensi- 
tiveness of the indicator. 

The fact that the observed effect is so superficial indicates that it is 
due to the primary cathode rays and not to the secondary cathode rays 
resulting from the penetrating roentgen rays. This was to be expected 
from the energy relations; for the efficiency of roentgen-ray production 
is low, so low that probably less than 0.1 per cent of the energy involved 
is at any time in the form of roentgen rays. 

The depth of penetration of the rays as measured by the photographs 
is far from accurate as the shrinkage of the tissue following raying and 
further shrinkage in the preserving fluids after death have not been com- 
puted. There was a closer approach to the theoretical limit than the 
figures indicate. 

With the heavy doses employed in our experiments and in view of 
the profound chemical changes produced by cathode rays in many organic 
materials, we might,expect to find evidence of chemical alterations in the 
tissues. Possibly new organic combinations could be detected by appro- 
priate methods. 

In the skin of rats 5 to 10 inclusive, which were killed three hours 
after exposure to 350,000 volt cathode rays for thirty seconds, a peculiar 
degeneration of the connective tissues of the corium is sharply outlined to 
a depth of about 0.1 mm. Rats exposed to other voltages and for shorter 
times showed a definite change in the collagen to about the same depth. 
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Hence it would seem permissible to believe that this acute effect in the 
upper 0.1 mm. of skin is due to primary cathode rays. 

The epithelium of the shaved skin is probably killed at once by ten 
seconds exposure to 100,000 volt rays. An exposure of one second to 
200,000 volts and upward will result in death of the cells of the epidermis, 
but several hours will probably be required before there is morphologic 
evidence of death. These statements are based chiefly on a study of rats 
5 to 10, which were killed three hours after raying with 350,000 volts for 
thirty seconds. The epithelial cells of the stratum corneum and rete 
mucosum still retain their general shapes, and although the chromatin of 
the nuclei has largely been destroyed the nuclear membrane is apparently 
intact. The nucleolus can still be seen in some cells. The cytoplasmic 
cuticular border is less distinct and the intercellular “bridges” are no 
longer present. The cytoplasm is slightly opaque, and mitochondria 
cannot be stained. The eleidin granules are no longer visible. In the 
basal layers, there is possibly some diffuse hydrops of the cytoplasm. 

Degeneration of the chromatin is likewise a prominent feature. It is 
a well known fact that the chromatin is greatly affected in roentgen-ray 
injury. Many agents, however, affect the chromatin, hence it cannot be 
said that these changes in the epithelium are not true effects of the 
cathode ray. Desquamation of epidermal cells increases rapidly in 
amount, but the lower degenerating or actually dead layers may remain 
in contact with the corium until the connective tissue slough is about 
ready to fall off. The degenerative changes in the connective tissues 
together with secondary vascular changes undoubtedly would lead to 
epidermal necrosis ; but since the epidermis is the layer nearest the source 
of the rays, and since the acute degenerations appear so promptly and 
before any vascular injury can be seen, the epidermal lesions must be 
due to the direct action of the cathode rays and not to vascular-nutritional 
factors. 

Small doses of cathode rays, such as 0.1 second daily for fourteen 
days, result in degenerative changes in the epidermis, the most con- 
spicuous of which is a gradual shrinking of the cells of this layer until 
they almost lose their identity and are thrown off in sheets, leaving a 
denuded corium. Marked changes occur in the corium, but the blood 
vessels are not affected sufficiently to account for the necrosis, hence the 
lesions which develop during a fourteen day interval are also, without 
much doubt, actual radiation effects. 

The fact that the hair follicles suffer more than the connective tissue 
at the same level, shows that epithelium is more susceptible to injury by 
the rays than is connective tissue. In some animals, before the connec- 
tive tissue had shown any appreciable change the hair follicles were 
destroyed and the hairs fragmented, much in the manner of lightning 
following down the trunk of a tree. 





JACOBSON-W ADDELL—HIGH-VOLTAGE CATHODE RAYS 217 


In from two to fourteen days, phagocytes and foreign body giant cells 
had appeared around the necrotic cells, the cellular infiltration being most 
marked in those rats which had received multiple small doses rather than 
one long exposure. 

In this series of animals, regeneration of epithelium at the edge of 
the wound was seen in only two instances, and then only after fourteen 
days. In one rat it was evidenced by a thickening of the epithelial border 
without any spreading out over the exposed corium. In the other, a few 
microscopic areas of regeneration in a thin sheet were present beneath 
the connective tissue slough. This almost complete lack of regeneratory 
response on the part of the epidermis would seem to indicate that the cetls 
at the border, while not killed by the cathode rays, were much depressed 
from the standpoint of proliferation, or that toxic substances were 
present in the denuded corium of the rayed area where so much destruc- 
tion had taken place. Possibly the py of the tissue or the formation 
of other inhibitory chemical substances was responsible for this failure 
of epitherial repair. It is a well known fact that burns due to roentgen 
rays and lightning also heal sluggishly ; hence there may be an explana- 
tion for this cell depression common to these three types of injury due to 
radiation. 


It would be well at this point to summarize the histologic changes 
produced experimentally in animals by roentgen rays. Wolbach* has 
studied the reactions in the skin of the rat and the guinea-pig. In his 


article, the dosage is not stated; he says only that it was sufficient to 
produce relatively acute changes in the skin and subcutaneous tissues. 
The earliest histologic lesion, he states, is a swelling of the collagen of 
the corium and subcutaneum, the fibrils coalescing to produce a compact 
refractive thickened corium. In guinea-pigs, this change is visible in 
from forty-eight to seventy-two hours after a single exposure, reaching 
a maximum in from six to eight days, with shrinkage of the skin. 

The collagen effect is regarded as more or less specific and is seen 
also in the walls of the large blood vessels and in the stroma of the skin 
appendages. The swelling is thought to be due to difference in osmotic 
tension because of the presence of products of decomposition. A latent 
period intervenes and is the time during which the altered collagen and 
tissue liquids reach equilibrium. The epidermis does not show any 
change until after the swelling of the collagen, and is considered sec- 
ondary to obliteration of lymph and blood capillaries. The altered 
collagen does not regenerate, but the surviving fibroblasts produce new 
collagen, which is laid down between the old fibers and causes much 
thickening of the corium. The epidermal changes are visible on the 

3. Wolbach, S. B.: A Summary of the Effects of Repeated Roentgen-Ray 


Exposures Upon the Human Skin, Antecedent to the Formation of Carcinoma, 
Am. J. Roentgenol. 13:139, 1925. 
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fourth day and consist of swelling and mitosis of the cells. The maxi- 
mum effect is in the superficial corium, and only in this layer is there 
actual necrosis with polymorphonuclear cell reaction. 

One is struck by the many qualitative resemblances between the 
effects of the cathode ray and those Wolbach found with roentgen rays. 
It is of especial interest to note what he calls the specific effect of 
roentgen rays—the swelling and coalescence of collagen in the corium. 
If we should attempt to name a specific, constant lesion in the rats 
exposed to cathode rays, it would also be a swelling and fusing of the 
collagen of the corium. At higher voltages, i.e., 350,000, other changes 
also occur with liberation of products of an acid nature. 

At a depth of about 0.1 mm., apparently, fibroblasts do not survive; 
in fourteen days repair by fibroblasts occurred slowly and from below, 
so that thickening of the corium was not observed. The swelling of the 
collagen in our animals could be interpreted also on the basis of estab- 
lishing osmotic equality in the presence of crystalloidal products of 
decomposition. 

It is difficult to explain the epidermal changes caused by cathode rays 
as being secondary to obliteration of blood vessels, as Wolbach postulated 
for his roentgen-ray effects. The cathode particles actually strike this 
layer and kill the cells quickly. The application of 350,000 volt rays for 
thirty seconds in three hours caused the epithelium of the epidermis and 
its appendages to lose their sharp cell outlines, to become swollen, and 
the nuclei to lose most of their chromatin. After from twenty-four to 
forty-eight hours, this layer had become shrunken and separated at many 
points from the corium. At the same time, the collagen of the corium 
showed its peculiar swelling and coalescence of fibers. The blood vessels 
in the corium were contracted or entirely lost in the layer of altered 
collagen. The epidermal change in our animals is probably a direct effect 
of the impact of electrons. In both roentgen-ray and cathode-ray burns 
the necrotic collagen is in time invaded by leukocytes, and in the cathode- 
ray burns large corium sloughs are thrown off. 

Pauli and his co-workers, in several articles which have appeared in 
German periodicals since 1919, have made a careful study of the effects 
of cathode ray on living tissue, but they have been restricted by experi- 
mental difficulties to relatively low voltage. Their observations will be 
reviewed in some detail. They used a modified Lenard tube with an 
aluminum window which is more transparent for a given voltage than 
the nickel window we used. 

Von Angerer, Pauli and von Redwitz * studied the action of cathode 
rays on plant cells, bacteria in vitro and in fresh wounds, and reached 
the following conclusions: Temperature changes induced by the cathode 

4. Von Angerer, C.; Pauli, W. E., and Von Redwitz, E.: Ueber die Ein- 


wirkung der Kathodenstrahlen auf Bakterien in vitro und in frischen Wunden, 
Deutsche Ztschr. f. Chir. 193:333, 1925. 
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rays are not responsible for the tissue changes. Plant cells die or degen- 
erate because of changes in the cytoplasm, not in the cell wall. Muscle 
and connective tissue show great resistance, but epithelial cells undergo 
marked degeneration and necrosis. Rats’ eyes with ulcus serpens were 
successfully treated; one second of raying stopped the progress of the 
ulcer, which healed uninterruptedly without injurious side action. 

In a depth of 0.1 mm., bacteria in a drop of pus were killed. 
Staphylococci were more resistant than B. coli in mixed cultures. Pauli 
and Hartmann ° rayed pure cultures of B. coli and B. proteus in agar and 
bouillon. A trace of culture in a small drop’of sterile medium was 
placed on a sterile slide and exposed to a variable number of discharges 
from the tube. Both bacteria were killed after from fifty to sixty 
discharges. A smaller number of discharges permitted growth in 
twenty-four hours. The bactericidal action was attributed to the cathode 
rays themselves. Heat action was excluded, and drying did not prevent 
growth in unrayed specimens. 

Raying of algae caused a clumping of the chlorophyl granules, but 
Pauli and Hartmann called attention to drying, which was a source of 
error in their earlier experiments. They overcame this by coating the 
edges of the coverslip with paraffin. The chlorophyl granules disin- 
tegrated promptly. An overlying film of water protected the plant cells. 
The rayed cells were more influenced by temperature changes than were 
the unrayed cells. 

The same workers exposed to the cathode rays the skin and muscle 
of the narcotized toad, Bufo vulgaris and Bufo viridis. After from 
one to two hours the muscle had lost its red color and took on a cloudy 
whitish appearance. Microscopically, there was only swelling of the 
muscle fibers. Significant changes were not seen in the connective tissue. 
When the skin of the back was rayed, a slight browning of the greenish 
skin occurred, and the green spots lost their sharp outlines. The skin 
became smooth, slightly dry and desquamated. Microscopically, the 
superficial portion of the horny layer of epithelium was raised with the 
formation in the middle layer of fluid filled spaces. Degenerations 
occurred in the basal layer also. These changes were noticeable three 
fourths of an hour after raying. If the raying was more intense, the 
entire epithelium was torn away, the subcutaneous connective tissue being 
exposed. The cells stained with difficulty; they became swollen and 
their nuclei pyknotic. Large spaces often formed in the epidermis which 
were filled with phagocytic cells. The connective tissue remained unal- 
tered, although some infiltration with wandering cells took place. The 
cellular infiltration ran parallel with the intensity of raying and appeared 
after several hours. An increase in leukocytes was present in the vessels 


5. Pauli, W. E., and Hartmann, A.: Ueber die Wirkung von Katho- 
denstrahlen auf lebendes Gewebe, Arch. f. mikr. Anat. 103:95, 1924. 
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of the rayed area. The doses used did not prevent epithelial regeneration 
in from four to five days. The pigmented spots of the skin became pale, 
owing to the migration of chromatophores from their normal position. 
The glands of the skin at first secreted excessively, but later collapsed 
and disappeared. 

They also found that in the amputation stump of the tail of Triton 
taeniatus epithelial regeneration began in six hours and was complete 
in twenty-four hours in the unrayed animal, but that raying of the 
stump produced epithelial degeneration without evidence of repair in 
twenty-four hours. Their experiments with the white mouse, however, 
probably furnish the best comparison with our work on the white rat. 
A stronger dose of rays was necessary to produce changes in the skin 
when the hair was present than when the hair had been previously 
removed. Macroscopically, the hair immediately became brown, the skin 
later became rough and scaly, and in twelve days smooth and shiny. 
Ulceration was never seen. The hair grew again only in a few animals. 
Microscopically, the injury was mainly epithelial, with small damage to 
the dermis. There was some infiltration with leukocytes. In a few 
cases, the compact connective tissue was thickened. 

The surface epithelium became broken up into layers with leukocytic 
foci in the epidermis. The epithelium was the first tissue to regenerate, 
and it formed a thicker layer. Only the horny layer was thinner than 
in the control animal, possibly owing to excessive desquamation. In 
strongly rayed animals, only scattered traces of hairs remained. Hair 
follicles frequently were empty as though the hairs had fallen out. 
Later buds of epithelium formed new follicles. Many polymorphonu- 
clear leukocytes infiltrated the connective tissue, but there were fewer 
lymphocytes. There was no increase in collagen bundles. A larger dose 
of raying was required to produce the same effects in the mouse’s tail 
as in the skin of the abdomen. Raying of the ear caused a yellowish- 
brown discoloration, and the ear later became moist or covered with a 
small crust. After from three to four days, an ulcer appeared, but 
bleeding or pus did not occur. Healing was sluggish. Pauli emphasized 
the need of care in evaluating the changes seen, the element of infection 
of the ulcer requiring particular consideration. 

There is some difficulty in estimating the voltage used by Pauli, but it 
did not exceed 50,000 in any of his experiments and was therefore always 
considerably less than the smallest voltage that we employed. On the 
other hand, his window was probably much thinner. He was able to 
demonstrate marked cytotoxic properties of the cathode rays, including 
bactericidal ability. 

We have not used any amphibians in our work thus far. Pauli and 
his associates noted a change of color in the toad’s skin from green to 
brown. Coolidge and Moore ? encountered an extraordinary phenomenon 
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in the healing of a cathode-ray burn in the shaved ear of the rabbit. 
The normal hair was gray, but the new hair was white. The explanation 
of this is a problem in itself. However, melanin, the normal coloring 
matter of the skin, as found in melanotic tumors is not changed in color 
by long exposures, as long as five minutes at 200,000 volts not altering its 
appearance. 

The epidermal changes in the toad are probably comparable with our 
results in the rat. The fact that Pauli did not produce acute collagen 
degeneration in the toad may be due to the fact that he used too low 
voltage. The only noteworthy observation in his experiments with the 
amputation tail stump of Triton taeniatus is retardation of the healing 
process. 

The pictures Pauli obtained in the skin of the white mouse are much 
like those we secured in the white rat, allowing, of course, for a different 
voltage. The discoloration of the hair and the epidermal necrosis with 
foci somewhat resembling intracutaneous abscesses are apparently 
typical cathode-ray lesions. Ulceration in Pauli’s mice was less constant, 
presumably because of the lower voltage used. Pauli did not obtain the 
hyaline swelling and coalescence of collagen fibers in the corium which 
were invariably present in our animals, although in a few instances he 
noted an increase in the size of the collagen bundles. 

The fact that Wolbach found an acute hyaline degeneration of the 
collagen of the corium to be a characteristic roentgen-ray injury, and 
that we found the same lesion in our rats that were exposed to the 
cathode ray is in harmony with the generally accepted view that the 
physiologic effect of the roentgen rays is due to the cathode rays which 
they produce within the tissues. 

The importance of a thorough study of the chronic effects of cathode- 
ray “burns” can be appreciated when we recall that chronic roentgen-ray 
dermatitis can lead to cancer of the skin. Small doses of roentgen rays 
are known to stimulate and larger doses to inhibit tissue repair. In 
therapeutics, a limited use has been made of this fact. Chronic roentgen- 
ray ulcers, it is well known, are slow to heal, and atypical epithelial 
changes may eventually occur, with the development of so-called pre- 
cancerous roentgen-ray dermatoses, or later true carcinomas. Wolbach,' 
in his study of cancers in man caused by the roentgen ray, has indicated 
the probable histologic sequences in this neoplastic change. 

Pauli ®° has shown that the cathode rays in small doses will stimulate 
healing of wounds. Our studies indicate that massive doses effectually 
depress epithelial regeneration. The long-standing effects of single and 
multiple exposures are being investigated in this laboratory and will be 
reported later. 


6. Pauli, W. E.: Die Bedeutung der Kathodenstrahlen fuer medicinische 
Fragen, Deutsche med. Wchnschr. 58:133, 1927. 
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SUMMARY 


A study was made of the biologic action of cathode rays on the skin 
of the white rat, the new Coolidge tube, a modification of the Lenard 
tube, being used. This tube permits observation of the effects of the 
cathode rays in the air outside the tube. The voltages used were 100,000, 
200,000 and 350,000, and a current of 1 milliampere. An area about 
2.5 cm. in diameter of the abdominal skin of the white rat was exposed 
to the cathode rays, at a distance of 2.5 cm. from the window of the tube. 
Thirty-six rats were used in these experiments, different groups being 
exposed to the rays, one tenth of a second and six seconds daily for 
fourteen days, and in single exposures of six, eight, ten, thirty and sixty 
seconds, respectively. 

The intensity of the reaction of the skin varied according to the 
voltage and the length of exposure to the cathode rays. 

During the actual raying, the animal would have a generalized mus- 
cular spasm, but otherwise did not show any systemic reaction, either 
during the exposure or afterward, except such reaction as might be 
attributed to absorption from the slough. 

The macroscopic changes seen in this series of animals were, first, 
an immediate change in color of the white hair to yellow. When the 
hair had previously been removed, a pronounced redness and edema 
occurred. After forty-eight hours, the skin gradually became leathery 
and shrunken ; it desquamated and an area of necrosis developed at the 
site of raying, the ulcer never extending in depth further than the first 
muscle layer. A thick crust formed, but healing was sluggish; in only 
one rat was epithelial repair far advanced after fourteen days. 

The most characteristic lesion in the skin is a fusing of the collagen 
fibers of the corium and necrosis of the epithelium of the skin and hair 
follicles. Chemical changes produce marked alterations in the staining 
properties of the rayed tissues. Vascular injury is less severe and is 
most in evidence after the hyaline fusion of the collagen appears. 
Separation of the zone of necrotic skin and collagen is accomplished by 
the digestive action of leukocytes. Epithelial repair takes place from 
the periphery of the wound and at a slow rate. 

The depth of penetration of the primary cathode rays as measured 
by the thickness of the zone of fused collagen in the photographs varied 
from 0.07 to 0.22 mm.; but, allowing for shrinkage of the tissue, the 
penetration is probably twice that depth. 

As the cathode rays produce hyaline fusion of the collagen of the 
corium, and since the characteristic lesion of roentgen-ray injury is a 
similar collagen degeneration, the evidence seems conclusive that the 
biologic effects heretofore attributed to roentgen rays are not due to 
roentgen rays, but to the cathode rays which they produce in the tissues. 













ANEURYSM OF THE RENAL ARTERY * 


HARRY A. SINGER, M.D. 
CHICAGO 


In the literature dealing with the subject of aneurysms as applied 
to the renal artery and its main branches, the term has been generally 
used in a broad sense to include true and false, and perforated as well 
as nonperforated types. Unruptured aneurysms of the renal artery, 
which, as a rule, are found incidentally at postmortem examinations 
and are therefore of minor or no clinical interest, have received but 
little consideration. Rupture of the renal artery, associated with either 
a true or a false aneurysm, attended usually by prominent clinical 
manifestations and followed not infrequently by death, has occasioned 
the publication of a number of important pathologic as well as clinical 
studies. 

The first case of aneurysm of the renal artery to appear in the 
literature, according to Vogeler,1 was described by Nobel in 1719. 
Since that time Conroy * was able to collect thirty-one additional cases, 
not including the museum specimen in St. Bartholomew’s Hospital 
which lacked the clinical history, or the case published by Vogeler in 
which operative or postmortem confirmation of the clinical diagnosis 
was lacking. Since the appearance of Conroy’s article in 1923, six refer- 
ences to the subject are listed in the medical indexes under the title 
of “Aneurysm of the Renal Artery” (Roth,’ Schramm,* Richardson,° 
Soderlund,® Healey * and Chisholm *), to which may be added two cases 
to be described here, bringing the total up to forty. 


*From the Departments of Medicine and Pathology of the University of 
Illinois College of Medicine. 

1. Vogeler, K.: Das Nierenaneurysma, Deutsche Ztschr. f. Chir. 176:297- 
324, 1922. 

2. Conroy, M. J.: Aneurysm of the Renal Artery, Ann. Surg. 78:628-640, 
1923, 


3. Roth, L. J.: Spontaneous Perirenal Hematoma, California State J. Med. 
22:54-56, 1924. 

4. Schramm, H.: Aneurysm of the Renal Artery, Ann. Surg. 81:105-107, 
1925. 

5. Richardson, C. B.: Aneurysm of a Branch of the Renal Artery, Brit. 
M. J. 1:70-71, 1925. 

6. Soderlund, G.: Calcified Aneurysm of Left Renal Artery, Acta chir 
Scandinav. 58:649-665, 1925. 

7. Healey, F. H.: Bilateral Renal Aneurysm, Brit. M. J. 1:374, 1926. 

8. Chisholm, A. E.: Rupture of Aneurysm on Branch of Left Renal 
Artery, Complicating Pregnancy, Brit. M. J. 1:419-420, 1926. 
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When the accuracy of the statistics dealing with the subject of 
aneurysm of the renal artery is investigated one is impressed by the 
fact that the figures usually given for the incidence of aneurysm are 
far below the number of published reports. The wide discrepancy 
between the numbers collected and reported is explicable on the basis 
mainly of difference in classification. Variations in classification are 
due in turn to the option an author has for choosing for his title in 
addition to the names of the malady discussed its cause or its effect. 
The etiology and consequences of an aneurysm of the renal artery 
being frequently demonstrable, the condition may be logically classified 
in medical archives under any one of at least three heads, viz., the 
aneurysm itself, the disease process which led to its formation or the 
effect produced by its rupture (hemorrhage). 

The tendency to classify conditions under the cause finds exemplifi- 
cation in that rare but interesting disease periarteritis nodosa. One 
does not find in the comprehensive reviews of renal aneurysm (Keen,°® 
Morris,’® Ziegler, Trulli,’* Vogeler,* Conroy * and Israel **) reference 
to saccular outpouching of the renal artery resulting from Kussmaul- 
Maier’s disease. When the literature listed under the subject of peri- 
arteritis nodosa is consulted, however (Gruber), it is found that 
aneurysm of the renal artery, either latent or manifest, is alluded to 
frequently. 

In cases in which hemorrhage due to perforation of an aneurysm 
dominates the picture, the tendency often is to designate the report 
according to the effect produced, i. e., perirenal bleeding. A distinction 
in the literature is usually drawn between aneurysm of the renal artery 
and perirenal hematoma due to other causes (Israel,** Meyer and 
Singer '>). Notwithstanding, one finds in reviewing the collected 
reports instances of unquestionable aneurysm listed as_ perirena! 
hematomas. 

Another reason for the extreme paucity as indicated by collected 
statistics of aneurysm of the renal artery, besides the lack of uniformity 
in classification, is the frequent failure to include the symptom-free 


9. Keen, W. W.: Nephrectomy for a Large Aneurysm of the Right Renal 
Artery, etc., Philadelphia M. J. 5: 1038-1042, 1900. 

10. Morris, H.: Aneurysm of the Renal Artery, Lancet 11:1002-1010, 1900. 

11. Ziegler, P.: Das Nierenaneurysma, Centralbl. f. d. Grenzgeb. d. Med. u. 
Chir. 6:2-8, 1903. 

12. Trulli, N.: Sugli aneurismi dell’arteria renale, Policlinico (sez. prat.) 
23: 1223-1229, 1916. 

13. Israel J.: Chirurgie der Niere und des Harnleiters, Leipzig, Georg 
Thieme, 1925. 

14. Gruber, G. B.: Kasuistik und Kritik der Periarteritis Nodosa, Zentralbl. 
f. Herz. u. Gefasskrankh., 1926, vol. 18. 

15. Meyer, K. A., and Singer, H. A.: Spontaneous Perirenal Hematoma, to 
be published. 
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group found at postmortem examinations. Vogeler,’ in pointing out 
the rarity of the condition, states that in a total of 22,137 autopsies 
only four renal aneurysms were found. So far as could be ascer- 
tained, none of these cases was recorded in the literature under the 
appropriate title. 

The following two cases are of particular interest from the stand- 
point of elucidation of the pathogenesis of aneurysm of the renal artery. 
It is especially noteworthy that in both instances microscopic studies 
were required to shed light on the nature of the respective underlying 
pathologic processes. 

REPORT OF CASES 


Case 1.—History.—-A white woman in the late fifties developed, without appar- 
ent cause, sudden pain in the right loin, followed by hematuria. Through 
cystoscopic examination it was learned that the origin of the blood was exclu- 
sively the right kidney. Not until recurrent attacks of pain and hematuria had 
reduced the patient to an anemic and asthenic state was surgical intervention 
permitted. 

Operation—At the operation the surgeon was unable to find the source of 
the hematuria, even after multiple incisions into the kidney substance. Nephrec- 
tomy was performed, and the extirpated kidney was delivered for examination to 
Dr. R. H. Jaffé who summarized the essential alterations. 


Morbid Anatomy.—Grossly, the organ presented externally the characteristic 
changes of an arteriosclerotic contracted kidney. The renal artery and its main 
divisions were diffusely thickened. On broad section of the kidney and pelvis, 
there was seen at the lower pole projecting into and eroding the lining of a 
major calyx, a hematoma, which on careful dissection was found to be peri- 
arterial. The source of the hemorrhage was a ragged perforation in an inter- 
lobar artery just beyond its point of origin. The site of rupture corresponded 
in location to a deep red fusiform thickening of the vessel wall 4 mm. in length. 
The remainder of the renal vessels showed the usual changes of a rather 
marked atherosclerosis with disseminated plaques of intimal thickening. 

The microscopic appearance of the ruptured artery was particularly note- 
worthy in that it depicted clearly the morbid processes which have led to the 
solution of continuity of its wall. Examination of a cross-section of the artery 
(fig. 1) showed a small interruption of its wall measuring 0.2 mm. (a) and an 
extravasation of blood from the lumen into the surrounding tissue (b). Using 
special stains, the elastica interna (c) was seen as a tortuous band in many 
places broken up and frayed to form several parallel thinner layers (d). 
Corresponding to the point of perforation of the artery the elastica interna was 
completely destroyed. The media (¢) was in general, of twice the normal 
thickness and appeared irregular in structure, the smooth muscle bundles being 
cut in various planes and separated by a great deal of fibrillar connective tissue, 
the latter staining distinctly pink with the van Gieson technic. Few thin elastic 
fibers were found in this layer of the vessel wall. At the site where the elastica 
interna was absent, the media was thinned and, together with the elastica externa 
and adventitia, was destroyed, thereby permitting free communication of the 
lumen with the periarterial tissues. The elastica externa (f) consisted of many 
thin tortuous layers from which fibers passed into the adventitia (g). The 
latter was infiltrated by a large number of red blood cells which extended into 
the surrounding tissue. 
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Changes in the media which constituted the outstanding features in the 
foregoing picture were not limited to the ruptured vessel but could be found 
in sections taken from other portions of the kidney involving the smaller arteries 
also. The focal distribution of the damage to the media is illustrated in the 
accompanying photomicrograph of an arcuate artery (fig. 2). At one point (a) 
was seen localized thinning of the medial coat with extensive invasion and 
replacement of connective tissue, together with an infiltration of round cells 
into the adventitial layers. The decrease in the width of the vessel wall at the 
site of the lesion (a) could be best appreciated when a relatively normal area (b) 
was compared. Thickening of the intima (c) contrary to expectation was most 
marked at a distance from the zone of medial destruction. 


Fig. 1—Ruptured interlobar artery of the kidney (elastica-van Gieson stain) ; 
the tear at a permits communication of the lumen with the periarterial tissues D; 
the internal elastic membrane c is frayed at d; the muscle bundles of the thickened 
media e are irregularly divided by connective tissue; some of the thin, tortuous 
fibers of the external elastic membrane f extend into the adventitia g; magnifica- 
tion 40 diameters. 


The alterations in the vessels of the kidney other than those described do not 
need any particular comment as they represent the well known lesions of 
atherosclerosis. The changes in the parenchyma of the kidney were those of a 
moderate arteriosclerosis and arteriolosclerosis. 

Comment.—The connective tissue replacement of the muscular elements which 
was particularly striking in sections stained with the van Gieson method gave 
one the impressicn that the medial damage was the most important factor in the 
genesis of the arterial rupture. This impression is of special interest owing to 
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the fact that little attention is accorded the media as compared with the intima 
in the study of vascular disease other than syphilitic conditions. On account of 
the meager history obtained and the lack of distinctiveness of the lesions it is 
not possible to explain the medial changes that occurred although it is presumed 
that they were the result of a previous infectious disease, probably nonsyphilitic. 

Case 2.—History—M. H., a white woman, aged 46, was admitted to the 
medical service of Dr. William Quigley at the Cook County Hospital, Aug. 22, 
1926, complaining of severe abdominal pain with persistent vomiting, of seven 
days’ duration. Two previous similar attacks, neither as severe nor as prolonged, 


Fig. 2.—Cross-section of an arcuate artery; the medial coat is notably thinned 
at one point a, as compared with a normal area b; the intimal thickening c is 
most marked at a distance from the site of maximum damage to the media; 
magnification 120 diameters. 


occurred during the two months preceding the patient’s entrance into the 
hospital. A tumor mass located in the right side of the abdomen was palpated 
and thought to be of renal origin. The right abdominal mass increased so 
rapidly in size as to suggest the presence of a hemorrhage. Following cystoscopic 
examination, which showed that the outflow of urine was obstructed on the 
right and that the left kidney was functionally intact, the patient was submitted 
to operation, with a diagnosis of perirenal hematoma of unknown etiology. No 
history of trauma or any other information was elicited to suggest a possible 
basis for the hemorrhage. The operation performed by Dr. Karl A. Meyer 
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disclosed masses of freshly clotted blood about the convexity and lateral surfaces 
of the kidney. When the renal pedicle was exposed, there was encountered in 
the proximai portion of the anterior surface of the renal artery a perforation 
from which a jet of blood escaped with each cardiac pulsation. The bleeding 
vessel was clamped, and a nephrectomy was performed. On account of the 
proximity of the rupture to the point of origin of the renal artery, the pos- 
sibility of dividing the artery proximal to the perforation was precluded. During 
convalescence, there was a profuse discharge of pus from the wound, smears of 
which contained many cocci in chains and clusters. 

Pathologic Report.—Grossly the extirpated kidney did not present any note- 
worthy alteration except for the presence of dark red clotted blood covering its 
convex and lateral, surfaces and grayish white somewhat firm tissue about its 
root. The renal capsule was intact throughout and except for the adherent 
clotted blood did not present any particular change. The renal parenchyma, 
except perhaps for a moderate degree of pallor, was likewise unaltered. In the 
renal artery and its main branches a few raised plaques were present but no 
other changes (it is to be remembered that the renal artery was divided distal 
to the point of perforation). At the lower pole the veins were occluded by 
recent adherent thrombi. 

Microscopically, except for a patchy intimal thickening of slight degree, no 
remarkable changes were present in the main renal artery or its larger branches; 
nor were any noteworthy alterations found in the smaller arterial radicals or in 
the parenchyma of the kidney. In a number of sections taken from the firm, 
grayish tissue located in the hilum of the kidney the presence of a distinctly patho- 
logic process was rendered apparent. The normal fatty areolar tissue was markedly 
altered owing mainly to diffuse cellular infiltration and proliferation, together with 
the presence of peculiar vascular elements. The changes in the peripelvic tissues 
were best illustrated along the outer edge of a representative section in which the 
fat had undergone marked atrophy, the cells being separated into small groups 
and isolated from each other by a loose, fibrillar connective tissue. The individual 
fat cells were shrunken and often appeared to be invaded by histiocytes. Within 
this area a marked infiltration of polymorphonuclear leukocytes, macrophages, 
round cells and plasma cells, associated with the development of fibroblasts and 
the dilatation of thin-walled blood vessels, was seen. The accumulations of 
inflammatory cells became less dense in passing centripetally, whereas the young 
connective tissue elements appeared more prominent and the vascular structures 
stood out in bold relief. As the opposite side of the section was approached, in a 
typical field (fig. 3), numerous vessels were seen separated by a loose tissue rich 
in fibroblasts, among which were scattered macrophages and round cells. Some 
of the vessels were represented by blood spaces lined by a single layer of 
endothelium (a), others had thicker walls which corresponded more or less to the 
caliber of the vessels (b), while still others presented disproportionately thickened 
walls (c). Involving the great majority of the vascular elements of the last men- 
tioned group (c), a most striking change was observed. From a fraction to 
the entire circumference of many of the thickened vessel walls were found 
in a state of fibrinoid necrosis (d), for instead of consisting of well defined 
concentric layers of fibrillar tissue they were transformed into structureless 
and, except for degenerated remnants of nuclei, homogeneous masses which 
stained bright red with eosin. 

Comment.—On the basis of the microscopic evidence, the presence of an 
inflammation involving the fat about the root of the kidney can be safely assumed 
to have existed. The relationship of the inflammatory process to the arterial rup- 
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ture is, however, somewhat conjectural. Drs. E. R. LeCount and R. H. Jaffé, 
both of whom examined the original sections, arrived independently at the con- 
clusion that a low grade infection at the root of the kidney leading to erosion of 
the renal artery would best explain the changes found. Subsequent questioning 
of the patient elicited information highly suggestive of a previous retrocecal 
appendicitis. 

Of particular interest in connection with the cases presented is the 
subject of etiology of renal aneurysm. For purposes of classification, 


the causes of aneurysm of the renal artery may be divided into traumatic 
and nontraumatic. The latter group can be further subdivided into 


Fig. 3.—A section of the altered peripelvic fat of the hilum of the kidney; this 
highly vascularized tissue contains bloed spaces lined by a single layer of 
endothelium a and vessels with proportionately b and disproportionately c 
thickened walls; the areas of fibrinoid necrosis d which stain bright red with 
eosin appear dark in the photographic reproduction; magnification 40 diameters. 


primary disease of the arterial wall, either degenerative or inflammatory, 
and secondary disease due to extravascular morbid processes. 

The role of trauma is the most important one in the causation of 
aneurysm of the renal artery, being the responsible agent in approxi- 
mately 50 per cent of the reported cases. The nature of the injury 
which may be subcutaneous or perforating varies in degree of severity 
between wide limits. An insignificant trauma, as a sudden forceful 
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bodily movement, can act as a causa efficiens. It must be borne in 
mind, however, that injury to the pedicle of the kidney is infrequent, 
as compared with trauma to the renal tissue itself (LeCount**). In 
the nontraumatic group, primary disease of the vascular system 
assumes the leading position. A degenerative process (arteriosclerosis ) 
is incriminated in 15 or 40 per cent of Conroy’s collected cases in 
which the history of trauma was absent. Probably, some of the cases 
included in the traumatic group in which the injury was slight, such as 
a sudden twist, might better be classified among the arteriosclerotic 
group, since the fragility of the vessels involved appears to be the 
predisposing and more important factor. The changes in the renal 
artery, as a rule constitute but a part of a generalized vascular sclerosis, 
as in the case reported by Lincoln,’’ although the renal vessels may 
present the most advanced lesions. Aneurysms on an atherosclerotic 
basis may rarely be multiple, as in the case reported by Healey * in which 
one large and three smaller aneurysmal dilatations involved the right 
renal artery and similar but smaller sacculations occurred on the left. 1 
have seen the same picture with, in addition, rupture of one of the aneu- 
rysms involving sclerotic vessels at the base of the brain. Among the 
conditions which produce inflammatory changes of the renal vessels, 
periarteritis nodosa, although itself rare, plays the leading role. This 
disease affects with predilection the medium sized vessels of the body 
and especially those of the kidney. In some cases the presence of an 
aneurysm is an accidental observation, but in others aneurysmal rupture 
may predominate the clinical picture and be the precipitating factor in 
the production of death (Mertens,’* Harris and Friedrichs,’® Laux,” 
Walter,”* Miiller **). Syphilis has also been incriminated as a cause 
of renal aneurysm. Bevacqua ** describes a case of perirenal hematoma 
due to a gummatous arteritis of the renal vessels. 

Extra-arterial disease can likewise be the basis of renal aneurysm. 
The occasional occurrence of aneurysm of the renal artery resulting 


16. LeCount, E. R.: Personal communication to the author. 

17. Lincoln, W. A.: Spontaneous Rupture of the Renal Artery, J. A. M. A. 
70:80-82 (Jan. 12) 1918. 

18. Mertens, E.: Ueber Periarteriitis nodosa mit Massenblutung ins Nieren- 
lager, Klin. Wchnschr. 1:1841-1843, 1922. 

19. Harris, W. H., and Friedrichs, A. V.: Periarteritis Nodosa with a Classi- 
fication of the Pathology, J. M. Research 43:285-313, 1922. 

20. Laux, F. J.: Periarteriitis nodosa, Mitt. a. d. Grenzgeb. d. Med. u. Chir. 
38:582-591, 1925. 

21. Walter, H.: Beitrage zur Histopathogenese der Periarteriitis nodosa, 
Frankfurt. Ztschr. f. Path. 25:306-333, 1921. 

22. Miiller, H., cited by Gruber (footnote 14). 

23. Bevacqua, A.: Sull’ ematoma perirenale spontaneo, Policlinico (sez. chir.) 


21:592-600, 1924. 
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from thrombo-ulcerative endocarditis is illustrated in the case reported 
by Barnard.** It is to be assumed that septic processes other than 
endocarditis in which mycotic emboli are formed can similarly lead to 
miliary and larger aneurysms. Local, as well as distant, extra-arterial 
processes may act as etiologic factors. In the second case described, 
the changes found in microscopic preparations favor the view that a 
low grade inflammation about the kidney root led to localized erosion of 
a main renal artery and weakening at the affected site, with subsequent 
saccular dilatation and rupture. A unique case illustrating another type 
of extra-arterial erosion is reported by Janssen.*® In this author’s 
case the operative removal of a kidney stone by nephrotomy was 
followed seven days later by hemorrhage from the wound, the source 
of which was discovered through secondary operation and nephrectomy 
to be an aneurysm of a branch of the renal artery. The saccular 
dilatation was apparently produced by a sharp corner of the stone which 
eroded the vessel, the rupture, presumably, following relief of the 
counter-pressure exerted hitherto by the stone. 


SUMMARY 


Aneurysm of the renal artery is not rare. Its apparent infrequency, 
as judged by statistical reports, is explained by the lack of uniformity 
in classification. 

Two cases of aneurysm of the renal artery are recorded, in each 
of which the genesis of the underlying pathologic process was brought 
to light by histologic studies. In the first instance, the primary lesion 
apparently was a degenerative change of nonspecific character, involving 
the media and causing a weakening of the vessel wall. The evidence in 
the second case favored the assumption that the renal artery was eroded 
by an inflammation which had its seat in the fat at the hilum of the 
kidney. 

The causes of the condition can be divided into traumatic and non- 
traumatic. The latter group includes primary disease of the arterial 
wall, either degenerative or inflammatory, and secondary disease due 
to extravascular morbid processes. 


24. Barnard, H. C.: A Calcified and Cured Aneurysm of the Right Renal 
Artery in a Boy, Tr. Path. Soc. London §2:254, 1900-1901. 

25. Janssen, P.: Zur Klinik der intrarenalen Aneurismen, Ztschr. f. urol. Chir. 
10:130, 1922. 
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SACROCOCCYGEAL CHORDOBLASTOMA 


REPORT OF A _ CASE 


THOMAS L. RAMSEY, M.D. 
Pathologist, St. Vincent’s Hospital 
TOLEDO, OHIO 


The notochord develops from the fused mass of cells at the junction 
of the entoderm and the mesoderm of the primitive axis, forming a 
cordlike structure joining the mesodermal masses on each side. It 
extends from a point just caudal to the hypophysis to the caudal 
extremity of the embryonic body. In man it is merely a transient struc- 
ture which disappears early in fetal life, leaving only slight traces in the 
centers of the intervertebral disks (Kolliker*), along the clivus blumen- 
bachii and in the sacrococcygeal region. In a series of carefully con- 
ducted autopsies, Ribbert ? found notochordal remnants in about 2 per 
cent of his cases ; these were in the bony tissue beneath the clivus blumen- 
bachii and perforated the dura around the basilar artery. 

The notochordal cells are at first of an epithelial nature ; those within 
the vertebral bodies become vacuolated, break up and disappear, leaving 
only the segments within the intervertebral disks. Later, these segments 
also undergo degenerative changes but persist in the so-called pulpy 
nuclei (Ribbert *). 

These rudimentary cells of the chordo dorsalis may give rise to 
peculiar tumors having the character of embryonic entodermal tissue 
composed of groups of large vacuolated cells lying in a soft homogenous 
basic staining matrix. Macroscopically, the growth resembles a colloid 
carcinoma, with nodular areas of mucinoid substance held together by 
bands of fibrous tissue. 

The cells at first have large distinct nuclei, which gradually become 
indistinct as the cells enlarge ; the protoplasm becomes more granular and 
vacuoles filled with mucin develop. The cells may rupture and may 
discharge the mucin; they become shrunken, and the nuclei that remain 
resemble deeply stained masses of syncytial cells. 

These growths are relatively benign as far as metastatic recurrences 
are concerned, but generally become locally malignant and invade and 
destroy all contiguous structures. 


1. Kolliker: Gewebelehre 1:301, 1889. 

2. Ribbert, H.: Geschwulstlehre, 1894, p. 149; Centralbl. f. allg. Pathol. u. 
path. Anat. §:457, 1912. 

3. Ribbert, H.: Allg. Path. u. path. Anat., 1908, p. 241. 





RAMSEY—SACROCOCCYGEAL CHORDOBLASTOMA 233 


The first recorded case of chordoma was described by Luschka ‘* in 
1857, the growth being in the region of the sphenoid. In 1857, Virchow ° 
described what he called ecchondrosis physaliphora on account of the 
belief that this tissue was an altered cartilageous structure with hydropic 
degeneration of the cells of the matrix. The tumor he described was also 
located in the region of the spheno-occipital synchondrosis. 

The true nature of these growths was first mentioned by Muller ° in 
1858. He called attention to the notochordal remnants in the spheno- 
occipital juncture, the basilar cartilage and in the sacrococcygeal region 
and suggested that these growths were caused by the persisting masses of 
cells. 

In 1889, Klebs* described a tumor of this nature which occurred 
in front of the upper cervical vertebrae. 

Following these reports by Kolliker, Muller, Ribbert and Klebs, cases 
were reported by Henning *® (a sacral chordoma in a 7 months’ fetus), 
Grahl® (a lobulated extradural tumor involving the sella turcica), 
Hassner *° (a spheno-occipital chordoma which had persisted and had 
caused pressure symptoms for four years before death, the tumor 
measuring 5.5 by 6.5 cm.), Fischer ** (a malignant chordoma beneath 
the clivus blumenbachii, invading the spinal canal and compressing the 
cord) and Linck ** (a tumor presenting in the pharyngeal vault, involving 
and compressing the cranial nerves arising near the clivus). 


Other malignant and benign chordomas have been described by 
Feldman,'* Vecchi,’* Frenkel and Bassai,’®° Mazzia’® and Albert.’’ 
These were all sacrococcygeal growths. 

In 1912, Jelliffe and Larkin ** described a large tumor on the clivus 
blumenbachii, growing into and infiltrating the substance of the brain. 
In 1913, Wood *® described another sacrococcygeal chordoma. 


. Luschka, H.: Virchows Arch. f. path. Anat. 11:8, 1857. 

. Virchow, R.: Unter iiber die Ent. des Schadelgrundes, Arch. Berlin, 1858. 

. Muller: Ztschr. f. rat. Med. 1858, p. 202. 

. Klebs: Handb. d. allg. Path. 2:693, 1889. 

. Henning, L.: Beitr. z. path. Anat. u. z. allg. Path. 28:593, 1900. 

. Grahl: Inaug. Diss., Gottingen, 1903, cited by Fischer; Beitr. z. path. 
u. z. allg. Pathol. 40:109, 1907. 

. Hassner: Virchows Arch. f. path. Anat. 99:575, 1913. 

. Fischer: Beitr. z. path. Anat. u. z. allg. Pathol. 40:109, 1907. 

. Linck: Beitr. z. path. Anat. 46:573, 1909. 

. Feldman: Beitr. z. path. Anat. 48:630, 1910. 
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Fig. 1—Embryonic masses of syncytial cells arranged in pseudoalveolar forma- 
tion by the proliferating inflammatory fibrous connective tissue stroma. Reduced 
from a photomicrograph with a magnification of 125 diameters. 





Fig. 2.—Physaliphore cells and masses of syncytial cells in pseudoalveolar 
formation. The connective tissue shows a dense infiltration by inflammatory 


cells. 


Reduced from a photomicrograph with a magnification of 125 diameters. 
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In 1922, Stewart *° collected reports of twenty-six cases from the 
literature, fifteen occurring in the region of the spheno-occipital syn- 
chondrosis, nine in the sacrococcygeal region and two in other areas 
along the spinal structures. Stewart added a report of a sacrococcygeal 
growth that recurred after operative removal and that produced 
metastasis. Lemke ** reported a chordoma in the region of the clivus 
blumenbachii, with extensive destruction of the basilar tissues. The 
tumor he described was of an extremely malignant form. Berard, Dunet 
and Peyron ** described a malignant sacrococcygeal chordoma. 


Fig. 3—A portion of the tumor resembling embryonic masses of epithelial 
cells recalling the entodermal origin of this tissue. Reduced from a photomicro- 
graph with a magnification of 125 diameters. 


In 1923, Hirsch and Ingals ** described a sacrococcygeal chordoma 
measuring 9 by 9 by 3.5 cm. The growth was nodular, grayish white, 
firm and painless. It was removed under local anesthesia. The histo- 
logic appearance was typically that of a chordoma; the growth was well 
encapsulated and apparently did not involve the bony structures. This 
is unusual, as the occurrence of such a growth in the soft tissues outside 


20. Stewart, M. J.: J. Path. & Bacteriol. 25:40, 1922. 

21. Lemke, R.: Virchows Arch. f. path. Anat. 238:310, 1922. 

22. Berard, Dunet and Peyron: Abstr. in Centralbl. f. allg. Pathol, u. path. 
Anat. 33:194, 1922. 

23. Hirsch, E. F., and Ingals, M.: Sacroccygeal Chordoma, J. A. M. A. 
80:1369 (May 12) 1923. 
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the sacrum and without involvement of the bones has not been previously 
mentioned. 

I wish to add a case of extensive malignant chordoblastoma involving 
the sacrum and coccyx and extending into the iliac bones and neigh- 
boring tissues of the buttocks. 


REPORT OF CASE 


A woman had suffered from a fall about five years previously and had com- 
plained of pain in the sacrococcygeal region for which she had consulted 
numerous physicians without relief. 





Fig. 4—An area of the tumor showing physaliphore cells. These large, clear 
cells are filled with mucin; some show vacuolization; others are collapsed 
because of the escape of the mucin content. Reduced from a photomicrograph 
with a magnification of 250 diameters. 


In 1922, at 66 years of age, she first noticed a small swelling at the end 
of the spine which was about the size of the end of her index finger; it was 
tender, painful and soft. The swelling remained about the same size but became 
hard and less tender, although pain persisted. The swelling was incised, without 
relief. She came under observation on the service of Dr. William Fisher at 
St.. Vincent’s Hospital in March, 1923. Examination showed nothing else of 
importance considering the age of the patient; the growth was about 1.5 cm. in 
diameter and was elevated about 1 cm.; it was dusky red, hard, indurated and 
apparently deeply attached to the sacrum. The growth was not particularly 
tender, although the patient complained of constant pain in this region. 

Under a local anesthetic, an incision was made over the sacrum, and it was 
seen that a soft, spongy, gelatinoid mass involved the sacrum; the coccyx was, 
separated from the sacrum by the growth and was also involved. The coccyx was 
removed, and the soft tissues of the tumor curretted away; the wound was then 
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packed. This wound never healed, but continued slowly to become more extensive 
and required frequent current curettements and constant dressings. 

In January, 1926, the area involved after three years, was about 7 inches 
(17.7 cm.) across by 5 inches (12.7 cm.) along the spine, and resembled a deep 
ulceration filled with gelatinoid, dusky red substance and containing spicules of 
necrotic bone. The surrounding skin was a dusky red for an area of about 2% 
inches (6.2 cm.). The patient required constant care and suffered considerable 
pain and discomfort until her death in January, 1927, when she was 71. Death 
was caused by hypostatic pneumonia following debility from cardiovascular renal 
disease and the malignant chordoblastoma. 

The pathologic examination of the tissue removed showed extensive destruc- 
tion of bone by a soft, spongy tumor resembling bone marrow and connective 
tissue, with nodular areas. of a clear, mucin-like substance. 


Fig. 5.—Formation of masses of syncytial cells by the collapsing physaliphore 
cells. Reduced from a photomicrograph with a magnification of 250 diameters. 


Microscopically, the tissue showed masses and strands of cells that were 
irregular in size and shape; many were vacuolated and contained a homogeneous 
gelatinoid substance. These were the so-called physaliphora cells containing 
mucin; they became shrunken from escape of the mucin, leaving multinuclear 
dark staining protoplasmic masses resembling masses of syncytial cells. A fine 
fibrillar connective tissue framework varying in density surrounded these large 
clear cell masses and formed pseudo-alveoli. Some areas showed degenerative 
changes in the center of the masses of cells that formed small cysts. The connec- 
tive tissue showed considerable inflammatory cellular infiltration, and some inter- 
stitial hemorrhage was present. Areas of bone showing extensive absorption 
were seen in the growth. The diagnosis was sacrococcygeal chordoblastoma 
(malignant chordoma). The diagnosis was confirmed by Dr. James Ewing of 
Cornell University, New York, who examined a slide from the growth. 
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COM MENT 


Chordoblastomas vary as to their benign and malignant characteris- 
tics, according to the location and the structures involved. They are all 
potentially malignant as far as recurrences are concerned but rarely 
produce metastasis. The number of cases observed shows that more 
frequent consideration must be given to the possibility of a tumor of this 
nature in cases presenting swellings or ulcerations in regions in which 
notochordal remnants may be present. 


SUMMARY 


A case of malignant sacrococcygeal chordoblastoma developing in a 
woman, aged 66, is reported. Death resulted after five years, during 
which extensive ulceration took place. 





VITAMIN A DEFICIENCY IN THE GUINEA-PIG * 


S. \ WOLBACH, M.D. 


AND 
PERCY R. HOWE, M.D. 
BOSTON 


In man‘ and in the albino rat’ a specific effect of vitamin A 
deficiency is found in epithelial structures and results in the substitution 
of stratified keratinizing epithelium for normal epithelium in the 
respiratory tract, alimentary tract, eyes, parocular glands and genito- 


urinary tract. 

The demonstration of a similar pathologic process in a strictly 
herbiverous animal, the guinea-pig, supports the idea that the epithelial 
change is the expression of a fundamental physiologic requirement 
amenable to study. Publications on vitamin A deficiency in animals 
other than the rat are few and are meager in detail. 

The nearest approach to feeding purified foods to species other 
than rats in the study of vitamin A deficiency was made by Nelson and 
Lamb.* They fed rabbits a synthetic diet, to which was added alfalfa 
which had been extracted with alcohol. Ophthalmia curable by supply- 
ing the deficient factor resulted. 

That vitamin A is indispensable for dogs was demonstrated by 
Steenbock, Nelson and Hart* by the production of a pronounced 
ophthalmia curable by restoration of the diet. These authors remarked 
that the specific effect of lack of fat-soluble A in other species than 
the rat is generally arrived at by analogy. 

Beach * reported the effects of vitamin A deficiency in fowls as 
follows: (1) nasal discharge, (2) ophthalmia, (3) lesions of the 
mucosa of mouth, pharynx and esophagus and (4) emaciation and 
weakness. 


*From the Department of Pathology, Harvard University Medical School 
and the Forsyth Dental Infirmary. 

1. Wilson, J. R., and DuBois, R. O.: Keratomalacia in Infant with Post- 
mortem Examination, Am. J. Dis. Child. 26:431 (Nov.) 1923. 

2. Wolbach, L. B., and Howe, P. R.: Tissue Changes Following Deprivation 
of Fat-Soluble A Vitamin, J. Exper. Med. 43:753, 1925. 

3. Nelson, V. E., and Lamb, A. R.: The Effect of Vitamin Deficiency on 
Various Species of Animals, the Production of Xerophthalmia in the Rabbit, 
Am. J. Physiol. §1:530, 1920. 

4. Steenbock, H.; Nelson, E. M., and Hart, E. B.: IX. The Incidence of an 
Ophthalmia Reached in Dogs Fed on Fat Soluble Vitamin Deficient Diet, Am. J. 
Physiol. 58:14, 1921. : 

5. Beach, J. R.: Vitamin A Deficiency in Poultry, Science 58:542, 1923. 
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Fig. 1 (guinea-pig 23).—Uterus; 1.5. The animal was fed on a deficient 
diet for 105 days. At the beginning of the experiment it was 127 days of age and 
weighed 597 Gm. The maximum weight was 621 Gm.; the final weight, 480 Gm. 
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Fig. 2 (guinea-pig 23).—Section through the body of the uterus showing 
keratinizing epithelium and cyst formation; x 44. 
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Studies of vitamin A deficiency in guinea-pigs have been published 
by Tozer and by Boock and Trevan. Tozer® studied the effects of 
deficient diets on the costochondral junctions. The diet consisted of 
bran and oats as desired, with orange juice to supply vitamin C and 
milk autoclaved at 120 C. for an hour, to supply vitamin A. The 
guinea-pigs fed on the diet of bran, oats and orange juice developed 
changes in the costochondral junctions which Tozer interpreted as 
indistinguishable from those of chronic scorbutus. Almost immediate 
cessation of growth followed the withdrawal of milk in the diet as com- 
pared with the effects of the withdrawal of orange juice. 











Boock and Trevan‘ attempted to use purified diets such as have 
been used on rats, but stated that their experiments were “brought 
to an untimely conclusion by the fact that the guinea-pigs refused to 
eat any of the deficient diet.” By using a diet of natural foods and 
partially purified foods, they obtained effects attributable to vitamin A 
deficiency—cessation of growth and loss of weight, and in one guinea- 
pig, a cloudiness of the cornea. These effects were promptly ameliorated 
by the administration of cod liver oil. 
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Histologic studies were not made in any of the foregoing researches, 
with the exception of the costochondral studies by Tozer. 





Our studies on vitamin A deficiency in guinea-pigs were under- 
taken as a natural sequence to our studies with rats and because they 
seemed desirable in the steps toward the establishment of a specific 
pathologic process irrespective of species. The difficulty attending the 
use of a purified diet encountered by Boock and Trevan was over- 
come by placing guinea-pigs from 4 to 6 weeks of age on the control 
ration of purified materials: casein, 15; starch, 74; butter fat, 6; 
Mendel’s salt mixture, 3, and yeast, 2. Guinea-pigs were selected 
that could be accustomed to take it. Filter paper and distilled water 
were given as desired. Measured amounts of orange juice, 20 cc. daily. 
from a dropper were given to prevent scorbutus.° The guinea-pigs 
were kept on this diet for a period of about four weeks and showed 
normal gains in weight. After we were assured that the guinea-pigs 
would eat the food readily and were constantly gaining in weight, the 





















6. Tozer, F. M.: The Effect on the Guinea-Pig of Deprivation of Vitamin A 
and of the Anti-Scorbutic Factor; with Special Reference to the Conditions of 
the Costochondral Junctions of the Ribs, J. Path. & Bact. 24:306, 1921. 

7. Boock, E., and Trevan, J.: The Food Value of Mangolds and the Effects 
of Deficiency of Vitamin A on Guinea-Pigs, J. Biochem. 16:780, 1922. 

8. Osborne and Mendel’s salt mixture, J. Biol. Chem. 32:317, 1917. 

9. All credit for success was due to the painstaking care bestowed on each 
guinea-pig by Miss Ruth E. Hatch of the Forsyth Infirmary. 
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Fig. 3 (guinea-pig 23).—Longitudinal section through the distal third of the 
cornu of the uterus showing the complete replacement of the epithelium by 
keratinizing epithelium with excessive growth; x 4. 
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Fig. 4 (guinea-pig 26)).—Section of the submaxillary gland showing cysts 
produced by growth of keratnizing epithelium in the ducts; 65. The animal 
was fed on the experimental diet for 105 days. At the beginning of the experiment 
it was 88 days of age and weighed 582 Gm. The maximum weight was 694 Gm.; 
the final weight, 471 Gm. 
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Fig. 5 (guinea-pig 26).—Section of the submaxillary gland. 
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deficient diet was substituted and the orange juice was gradually reduced 
in amount to about 4 cc. daily, a quantity which we found sufficient to 
prevent scorbutus.*® 

The deficient diet has the foregoing formula with lard substituted 
for butter. Weight curves and postmortem observations showed that 
the amounts of orange juice given contained a negligible amount of 
vitamin A for guinea-pigs. Each guinea-pig was kept in an individual 
cage in a well lighted and ventilated room. The cages and utensils 
were kept scrupulously clean, and the food rations and orange juice 
were given by hand. 

During the preliminary period on the control diet, the guinea-pigs 
gained from an average weight of 350 Gm. to weights of 550 Gm. to 
560 Gm. After they were placed on the deficient diet, the gain in weight 
progressed at the same rate for periods of from four to six weeks and 
reached an average maximum of 660-Gm., then an abrupt cessation of 
growth followed’ and a decline in weight which became more rapid 
in the second month of ‘the experiments. The duration of life was 
from sixty-six to 110 days. In a few instances, there was a gain in 
weight due to edema before the animal became too weak to continue 
the experiment. 

Guinea-pigs of 350 Gm. average weight gained steadily on the control 
diet over a period of thirteen months, reaching weights averaging 
820 Gm. When they were killed, lesions were not found. Twenty-six 
guinea-pigs were maintained on the deficient diet for periods of from 
sixty-six to 110 days, in each instance, until it seemed no longer possible 
to keep the animal alive. Thirteen of these chloroformed were studied 
histologically. 

The only external signs of vitamin A deficiency were cessation of 
growth and loss of weight. Lesions of the eye such as are the rule 
in rats did not occur. We had no instance of corneal opacity as 
described by Boock and Trevan in one of their guinea-pigs. Desiccation 
of the margins of the ears (pinnae) followed by a line of demarcation 
and separation of a narrow zone averaging about a millimeter in width 
occurred in most of the experimental series. The histologic events 
leading to this necrosis have not been fully worked out. Localized 
edema and epidermal proliferation are two early changes thus far 
determined. A considerable degree of edema of the omentum and 
retroperitoneal tissues was found in three guinea-pigs at postmortem 
examination; one of these animals had a striking edema of the subcu- 
taneous tissues as well. The three guinea-pigs had been subjected to 


10. Orange juice contains vitamin A as is- noted in the literature and as we 
have ascertained in experiments with rats; 2 cc. daily having effected cures within 
twelve days in rats with xerophthalmia due to vitamin A deficiency. 
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Fig. 6 (guinea-pig 11).—Section of the trachea showing the undermining 
of the original epithelium by the stratified keratinizing type; x 850. 


The animal 
was fed on experimental diet for 76 days. 


At the beginning of the experiment it 
was 79 days of age and weighed 499 Gm. The maximum weight was 616 Gm.; 
the final weight, 391 Gm. 
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random experimentation in the variation of amounts of orange juice 
administered, and the edema followed the giving of large amounts of 
orange juice after a period of almost complete deprivation. 

Other postmortem observations were emaciation, atrophy of the 
salivary glands and the testes, and the effects of extensive keratinization 
of the epithelium in the trachea, bronchi, bladder and uterus. In striking 
contrast to the albino rat, our guinea-pigs frequently showed considerable 
amounts of subcutaneous and intra-abdominal fat with advanced 





Fig. 7 (guinea-pig 15).—Section of the trachea showing the complete replace- 
ment by stratified keratinizing epithelium; 700. The animal was fed 110 days 
on the experimental diet. At the beginning of the experiment it was 122 days of 
age and weighed 561 Gm. The maximum weight was 611 Gm.; the final weight, 
347 Gm. 


epithelial changes possibly indicative of a lower fat storage of vitamin A 
than in the rat. 

The gross changes in the lungs were emphysema and bronchiectases 
due to the mechanical effects of desquamated keratinized cells in the 
bronchi and in the trachea. Small whitish and yellowish nodules were 
found occasionally in the salivary glands, these nodules proved to be 
cavities lined with stratified epithelium and filled with desquamated 
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keratinized cells. In three instances, the bladder contained pasty masses 
of keratinized cells, and the walls were strikingly thicker than normal 
with shaggy mucous membranes. In male guinea-pigs, there were often 
large accumulations of pasty material in the prepuce, and in two 
instances the seminal vesicles were opaque yellow and distended with 
cheesy material composed of desquamated keratinized cells. In the 
female guinea-pigs, the vagina invariably contained accumulations of 


Fig. 8 (guinea-pig 26) ).—Section of the bladder showing the excessive growth 
of keratinizing epithelium ; x 65. 


keratinized cells, and frequently the epithelium was thickened and 
shaggy. In five of six, the uterus presented striking enlargement 
and vascular injections (fig. 1). The walls were thickened in three 
instances, and both horns were distended with white pasty material. 
After the adherent debris had been removed, the mucosa was opaque 
white and shaggy. Cross-sections showed that the abnormal thickness 
of the walls of the uterus was due to an increase in the thickness of the 
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Fig. 9 (guinea-pig 28).—Section of the thymus showing atrophy and behavior 
of Hassal’s corpuscles; 65. The animal was fed on the experimental diet for 
67 days. At the beginning of the experiment it was 130 days of age and 
weighed 510 Gm. The maximum weight was 599 Gm.; the final weight, 394 Gm. 
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mucosa. These changes involved the whole uterus, from the common 
os to the extreme tips of the cornua. 

A microscopic description of the tissues of the guinea-pigs would 
practically duplicate the account we have given of the tissues of the 
rat in a previous publication.*, The adequacy of the amounts of orange 
juice given was proved histologically, as a routine measure, by the 
absence of lesions in costochondral junctions. The liver, kidneys, para- 


Fig. 10 (guinea-pig 2).—Section of the uterus showing the early focus of 
epithelial substitution; > 850. The animal was fed on the experimental diet 
for 66 days. At the beginning of the experiment it was 146 days of age and 
weighed 590 Gm. The maximum weight was 650 Gm.; the final weight, 300 Gm. 


thyroid and suprarenal glands were normal. The thyroid and the pan- 
creas showed slight atrophy as compared with those glands in the rat. 
The spleen did not show any marked change in size. Microscopically 
there was a heavy hemosiderin accumulation within the phagocytic 
cells. The bone marrow was active, but without evident departure 
from normal. An outstanding difference is that none of the guinea- 
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Fig. 11 (guinea-pig 2).—Section of the submaxillary gland duct showing 
early focus of epithelial substitution; >< 850. 
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pigs showed formation of keratinizing epithelium in the parocular glands 
or their ducts. The meibomian glands and the corneas remained nor- 
mal in every instance. Mucus-secreting cells, often atrophic in appear- 
ance, of the palpebral conjunctivae persisted in every instance. 

As in the rat, keratinizing epithelium was found in the respiratory 
tract, in the nares, larynx, trachea (figs. 6 and 7) and bronchi; in the 
alimentary tract, in the submaxillary glands (figs. 4 and 5), the parotid 
glands and the accessary salivary glands of the tongue and pharynx; 
in the genito-urinary tract, in the bladder (fig. 8), ureters, pelves of the 
kidneys, uterus (figs. 2 and 3), oviducts, epididymis, prostate, seminal 
vesicles and coagulating glands. Of the ductless glands, the thymus 
alone showed changes; there were marked atrophy and greatly enlarged 
Hassall’s corpuscles (fig. 9). 

In contrast to the rat, extensive formation of keratinizing epithelium 
was found before pronounced atrophy of the organs concerned had 
occurred and in the presence of considerable amounts of normal appear- 
ing fat distributed throughout the body. The early and extraordinary 
degree of change in the bladder and in the uterus of the guinea-pig was 
another obvious difference as compared with rats. Atrophy of graafian 
follicles and ova was constant, in contrast to our observations in the rat. 

The histologic sequences were the same as in the rat and were care- 
fully studied, particularly in trachea, salivary glands and uterus. 

The formation of the keratinizing epithelium begins simultaneously 
or in sequence in many foci. The first change is demonstrable in the 
presence of groups composed of several cells deep in the epithelium, 
probably the result of division of intercalated cells (figs. 10 and 11). 
The cells of these groups are characterized by deeply basic straining 
cytoplasm and nuclei larger than normal for the particular epithelium. 
They increase by mitotic division and differentiate forming foci of 
stratified keratinizing epithelium—sometimes resulting in “pearl” for- 
mation usually extending and undermining the pre-existing epithelium. 
Growth rate is apparently augmented as indicated by numerous mitotic 
figures, the rapid accumulation of desquamated keratinizing cells and 
the downgrowth into supporting tissues. The observations made on 
the tissues of the guinea-pig suggest even more forcibly than those in 
rats that the growth of the replacing stratified epithelium is rapid and 
continuous and not responsive to the balancing or regulatory factors 
which control normal covering epitheliums. The proliferation of epi- 
thelium in vitamin A deficiency will be considered in a separate paper. 














CALCIFICATION OF THE LIVER 


WITH REMARKS ON THE CAUSE OF CALCIFICATION 
IN GENERAL * 


FRANCIS HARBITZ, M.D. 
Professor of Pathology, University of Oslo 
OSLO, NORWAY 


Some years ago I discussed calcification of the lungs as a distinct 
disease,’ caused, it was thought, by a primary constitutional or metabolic 
disorder. I have been quoted incorrectly by H. G. Wells? in that |! 
am made to explain the calcareous deposits in this case as due to chronic 
renal disease. This erroneous statement is repeated by Hueper.* 
Recently, my interest in calcification was stimulated. again when I 
observed a most extensive calcification in the liver in a patient with 
malignant granulomatosis. The history of the case in question follows: 


REPORT OF CASE 


History.—A boy, whose mother died of tuberculosis, became ill in 1923, with 
swelling of the lymph nodes of the neck and later of the axillae. In 1924, he 
entered a hospital for patients with tuberculosis (Dr. Sundt). When admitted he 
had a papulous eruption of the skin; the lymph nodes were rather small, not 
tender and not bound to the surrounding tissues. The liver and spleen were not 
enlarged. There was some fever. He was subjected to treatment by rays 
and by light and sun; arsphenamine was also administered. At first, there 
was some improvement with an increase in weight. The Wassermann and _ the 
Pirquet reactions were negative. There was a slight anemia, but the blood picture 
in general was normal. Microscopic examination of the lymph nodes showed the 
picture of malignant granulomatosis with eosinophils and small multinuclear giant 
cells. The inoculation of bits of lymph node into three guinea-pigs was without 
effect. The boy became worse, anemic and emaciated, and the spleen and liver 
enlarged, until his death in November, 1926. 

Examination.—The lymph nodes of the neck and chest, along the trachea, at 
the hilum, and along the bronchi were hard, almost fibrous, and enlarged up to 
the size of a walnut. In some of them were yellowish white necrotic areas. In 
the posterior edge of the upper lobe of the right lung and toward the hilum of 
the left lung were hard and dry yellowish white infiltrations. In the anterior 
mediastinum was a hard mass, as large as a fist, which surrounded the thymus 
and infiltrated the trachea, the anterior wall of the esophagus and the posterior 


* From the Pathologico-Anatomical Institute of the University of Oslo. 

1. Harbitz, Francis: Extensive Calcification of the Lungs as a Distinct 
Disease, Norsk. Mag. f. Legevidensk. 78:1129, 1917; Calcification of Lungs, 
Arch, Int. Med. 21:129 (Jan.) 1918. 

2. Wells, H. G.: Chemical Pathology, ed. 4, Philadelphia, W. B. Saunders 
Company, 1920, p. 443. 

3. Hueper, W. M.: Metastatic Calcification in the Dog After Injection of 
Parathyroid Extract, Arch. Path. 3:14 (Jan.) 1927. 
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surface of the sternum. This mass contained whitish or reddish-brown nodules, 
and near the upper edge was a mass the size of a hazelnut, with a calcified 
capsule surrounding semigelatinous material. The retroperitoneal lymph nodes 
were enlarged, hard and gray and grayish white with yellow infiltration. The 
spleen weighed 450 Gm., its form being abnormal, with a large mass at one end; 
it contained confluent grayish and whitish nodes. The liver was much enlarged, 
was deformed and weighed 3,100 Gm. The surface was smooth, and the usual 
liver color showed yellowish-white patches, these patches being grains of calcifica- 
tion separated by brownish-red liver substance. The greater part of the liver, but 
especially the posterior parts, was stony hard. These hard areas merged into 


Fig. 1.—Roentgenogram of liver showing calcareous deposits. 


the softer tissue without sharp limits. The surface of the hard parts was rough 
and gritty. The biliary ducts seemed to be normal. The kidneys weighed 180 Gm., 
were smooth and grayish white, the markings being somewhat indistinct. The 
suprarenal glands, the thyroid, and the pancreas seemed to be normal, but the 
suprarenal glands were unusually firm. The bones were not softened, but they 
were not examined microscopically. 

Microscopic examination of the lymph glands and the spleen showed a typical 
picture of malignant granulomatosis, with scar tissue, giant cells of various form 
and size, eosinophils, lymphocytes, leukocytes and plasma cells. Nowhere was 
there any sign of tuberculosis. In some of the lymph nodes from the neck 
calcified masses were found. In the necrotic areas in the spleen was a large 
amount of yellowish-brown amorphous pigment but no calcareous deposits. The 
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yellowish-white areas in the lungs contained calcareous ring-shaped masses and 
clumps. The kidneys showed infiltrations with lymphocytes and leukocytes 
extending from the cortex downward into the medulla, with swelling and degen- 
eration of the stroma and the walls of blood vessels, and in places calcareous 
deposits. The remnants of the thymus did not show anything abnormal, and the 
parathyroids seemed normal. The suprarenal glands, on the other hand, showed 
a considerable calcareous deposit, in the form of clumps and masses. In Kossa’s 
preparations for calcium phosphate, there was an extensive precipitation of black 
clumps and fine grains. 

The liver contained the most marked changes. Outside the calcified parts, the 
structure was, on the whole, normal. Near the calcified areas there was some 





Fig. 2.—Calcareous deposits in the suprarenal glands; x 60. 


degeneration of the liver cells, and between the cells, and apparently also in the 
capillaries, was a hyaline substance that stained violet with hematoxylin. Between 
the clumps of calcareous matter were small islands of atrophic or degenerated liver 
tissue without any signs of inflammation. In the liver, also, Kossa’s preparation 
for calcium phosphate gave precipitation of black grains and clumps. 

As has been shown, there were calcareous deposits of phosphate and doubtless 
also of carbonate of lime in the liver, lungs, suprarenal glands, lymph nodes, 
kidneys and capsules of the thymus. In the liver there was a homogeneous 
hyaline substance, special staining of which with methyl violet gave an intense 
red, indicating that amyloid substance was present. Scanty deposits of similar 
material were found in the walls of the vessels in the spleen, in some places in the 
follicles and in the suprarenal glands, but not elsewhere. 














Fig. 4.—Reaction in the liver to Kossa’s preparation, showing smali black 
calcareous granules in hyaline substance (amyloid) surrounding liver cells; « ©. 
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Parts of the calcific areas in the liver were examined by Mr. Skaar 
in Professor Torup’s Physiological Institute, and the composition of 
the calcareous material was found to be 65.41 per cent solid matter, 
which consisted of 23.72 per cent organic and 70.28 per cent inorganic 
matter; the latter contained 35.59 per cent calcium and 7.03 per cent 
phosphate. If it is assumed that phosphate is present as orthophosphoric 
acid and probably bound to calcium as tricalcium phosphate, then 100 Gm. 
of ash would contain 35.15 Gm. of tricalcium phosphate, which represents 
13.829 Gm. of calcium, leaving 21.761 Gm. of calcium per hundred 
grams of ash. Assuming, further, that this last calcium is found as 
calcium carbonate, there would be 54.4 Gm. of calcium carbonate in 
100 Gm. of ash. Of 100 Gm. of ash 89.55 Gm. would consist of 
phosphate and carbonate, the remaining 10.45 Gm. consisting of mag- 
nesium, sodium and potassium. Accordingly, 100 Gm. of solids con- 
sisted of 29.72 Gm. of organic substance, 24.70 Gm. of tricalcium 
phosphate, 38.23 Gm. of calcium carbonate and 7.25 Gm. of magnesium- 
potassium-sodium compounds. Professor Torup remarks that the great 
amount of inorganic substances is of interest, first, because bones, for 
example, contain from 48 to 70 per cent of inorganic substances; 
second, because the ratio between the phosphate and the carbonate is 
as 100 to 150, while in ash from the human femur the relation is as 
100 to 12; hence, the calcaredus deposit of lime in the liver is mainly 
in the form of calcium carbonate. 

The analysis of the calcified lungs, which I described,’ gave 
78.05 per cent of ash, which consisted of 18.3 per cent of calcium 
carbonate, and about 80 per cent of calcium phosphate. In certain 
forms of gout, the large amounts of lime that may be found in the 
subcutaneous tissue consist mainly of calcium phosphate with a smaller 
amount of calcium carbonate. 

What is the explanation of the extraordinary calcification in the 
liver in the case reported? The following factors may be considered: 


1. Increased destruction of bone resulted in the transfer of calcium 
salts by the blood. Such destruction of bone cannot be considered here, 
and it should be noted that the blood normally is saturated with calcium. 

2. Chronic nephritis might be of significance, but not because calcium 
salts are stored in the blood, because most of the salts are excreted 
through the intestines, especially the large intestine. Nephritis, how- 
ever, may be of importance in causing changes in the blood, both 
chemical and physical. It would not seem reasonable to ascribe any 
importance to changes in the kidney in the case reported. 

3. Diminished content in acid and increase in alkali may be of 
significance, especially in organs that excrete acids, such as the lungs 
(carbon dioxide), the stomach, especially the fundus (hydrochloric 
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acid), and the kidneys (phosphate salts). The liver, however, dces 
not excrete acids to any extent. This organ is also rarely the seat of 
calcareous deposits. Schober,* in 34 cases, found deposits in the liver 
in 2, in the lungs in 28, in the kidneys in 17, in the stomach in 9 and 
in the heart and larger arteries in 6. 

4. Calcium salts may be deposited because certain tissues may have 
a special affinity for them, as, for example, cartilage, connected tissue, 
elastic tissue and basal membranes. 


Fig. 5—Amyloid material in the liver around calcareous masses; 280. 


5. Of special interest are disturbances in internal secretion which 
may cause an abnormal metabolism of calcium. It is known that the 
parathyroid glands regulate the metabolism of calcium, and that removal 
of them leads to increased excretion of calcium and an increase of 
calcium in the blood, with disturbances of ossification; and it may be 
supposed that a hyperplasia might cause an increase in calcium, just as 
injection of extract of parathyroid in animals causes calcification, espe- 
cially in the stomach, kidneys, lungs, heart muscle and thyroid. In the 


4. Schober: Ueber Kalkmetastasen, Dissertation, Breslau, 1914. 
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case reported changes had not occurred in the one parathyroid that was 
examined, and the thyroid gland and the thymic remnants were nermal, 
but there was a deposit of calcareous matter in the suprarenal glands, 
with some degeneration of the suprarenal tissue ; but whether this condi- 
tion was of any significance remains doubtful. ; 

6. The question arises whether a constitutional anomaly or metabolic 
disease such as is supposed to accompany gout was present. There 
might be a peculiar physicochemical state of the blood plasma, either 
congenital or acquired. 

7. In the case reported, a serious and fatal disease existed in the 
form of a malignant lymphogranulomatosis, and it is possible that this 
disease gave rise to metabolic disturbances at the same time that it 
caused degenerative and necrotic changes in the tissues in which calcium 
is prone to be deposited. Products like hyalin and fibrin seem to 
attract caicium, and peculiar calcium complexes may be formed, as for 
example, in arterial walls and in degenerated connective tissue. 

In the case under consideration an amyloid degeneration appears to 
precede calcification in the liver. This is rather remarkable because, 
according to experience, amyloid degeneration does not favor calcifi- 
cation. It is true also that ta malignant lymphogranulomatosis amyloid 
degeneration is rather rare. Possibly special influences which have not 
been recognized were present in this case. Disintegration of cells may 
have led to changes in the plasma of the blood owing to the absorp- 
tion of cellular products. It is recalled that the patient was subjected 
to treatment with rays and with light; particularly the treatment with 
rays may have caused destruction of cells. It is also suggested that the 
amyloid substance in this instance may have had peculiarities of compo- 
sition that attracted calcium salts. Unfortunately, a chemical study of 
the blood was not made during life. It would be well in similar cases 
and in cases of calcification in general to make a careful chemical 
examination of the blood during life. 


SUMMARY 


A case of malignant lymphogranulomatosis in a boy, aged 16, with 
extensive calcification in the liver, is described. The cause of the 
calcification remains obscure, and the need of chemical examination of 
the blood during life in cases of abnormal calcification is emphasized. 





CYSTADENOMA OF THE PANCREAS * 
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Pancreatic cysts are not rare. Recently Miller * was able to collect 
about 460 cases from the literature. These cysts, most of which are 
pseudocysts, fall into the following groups: 


. Cystadenomas 

. Dysontogenetic cysts 
. Retention cysts 

. Pseudocysts 
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. Traumatic blood cysts 
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. Echinococcus cysts 


Cystadenomas of the pancreas are true tumors. They are rare 
(twenty-four have been recorded, according to Miller) and occur as 
single or multiple growths. Usually, they are surrounded by a thick, 
fibrous capsule. The lumen in the cystadenomas is filled more or less 
with papillary proliferations, lined vy a: cubical or cylindric epithelium, 
which originates from the epithelium of the ducts. Islands of pan- 
creatic tissue and pancreatic ducts are frequently present in the fibrous 
capsule. 

Dysontogenetic cysts result from disturbance of the embryonal 
development ; they represent malformations, and are usually associated 
with similar alterations in the liver and the kidney. A cystic degenera- 
tion of aberrant ducts must be considered the cause of this condition, 
which involves the whole pancreas. 

Retention cysts are distended ducts in the genesis of which not only 
the retention of the pancreatic secretion, but also an active proliferation 
of the lining epithelium, may be of importance according to Wegelin.* 
They are single or multiple and are the result of obstruction of the 
ducts. A blockade of the duct of Wirsung sometimes results in the 
formation of cysts along the course of this duct in the form of a rosary 
(ranula pancreatica). The obstruction may be due to various causes. 
The most frequent and most important one is chronic interstitial pan- 
creatitis, which may follow a syphilitic infection, arteriosclerosis or other 
toxic vascular diseases, or which is produced by the extension of an 

*From the Department of Pathology, Loyola University School of Medicine 
and Mercy Hospital. 


1. Miller: Zur Lehre von den Pankreascysten, Arch. f. klin. Chir. 143:285, 
1926. 


2. Wegelin: Zur Gemese und Entstehung der Pankreascysten, Verhandl. d. 
deutsch path. Gesellsch. 18:169, 1921. 
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inflammatory process in the adjacent organs into the substance of the 
pancreas (cholecystitis, gastritis). The pressure of the increased 
interstitial tissue and the swelling of the mucosa of the ducts produce 
occlusion of the lumen with retention of the secretion. Concretions 
may block the lumen of the ducts. Furthermore, the pressure and the 
invasion of tumors, especially carcinomas of the head of the pancreas, 
may block the ducts. Finally, pressure from outside the pancreas, as 
by adhesions, gallstones and tumors of adjacent organs, may produce an 
obstruction of the pancreatic ducts and consequently retention cysts. 
These cysts have a thin, fibrous wall lined by a cubical or cylindric 
epithelium, which may be lacking, partly or completely owing to pressure 
atrophy and digestion when the cysts reach larger dimensions. Dis- 
tended pancreatic ducts are often seen in the chronically inflamed pan- 
creatic tissue surrounding the cysts. 

Pseudocytes are the results of degenerative or purulent processes in 
the pancreas. Chronic interstitial pancreatitis must be mentioned also as 
one of the causative factors. The narrowing of the lumen of the blood 
vessels in the course of this disease may produce circulatory disturbances 
and thrombosis, which are followed by degenerative changes and necrosis 
of the parenchyma. The secondary autolysis of the dead tissue results 
in the formation of a cyst which is surrounded by a fibrous wall 
originating from proliferated interstitial connective tissue. Moreover, 
an acute necrosis of the pancreas may give the same end-result, which is 
due to sequestration of pancreatic tissue and liquefaction by the pan- 
creatic ferments. Finally, encapsulated inflammatory exudates in the 
pancreas may form pseudocysts. Primary blood cysts of the pancreas 
have a traumatic origin. Cysts with a bloody content originating from 
an eroded vessel in the course of degenerative and autodigestive and 
inflammatory processes do not belong to this group. Blood cysts are 
more frequent in men than in women. Usually they are noticed from 
three to five weeks after the trauma, and are most frequent in persons 
between 10 and 30 years of age, because, as Honigmann ®* states, the 
pancreas is more vulnerable in young persons than in old ones. 

Echinococcus cysts are rare and represent only 6.5 per cent of all pan- 
creatic cysts and 0.12 per cent of all echinococcus cysts (Muller '*). 
There are forty-two cases on record. 

The content of a pancreatic cyst varies greatly in character, appear- 
ance and composition, regardless of the type. The reaction is alkaline. 
The specific gravity is usually between 1,010 and 1,015, but may go 
as high as 1,030. The fluid may be colorless, but is more often yellowish 
or brownish ; admixture of blood, which is rather frequent, produces a 


3. Honigmann: Zur Kenntnis der traumatischen Pankreascysten. deutsc 
Ztschr. f. Chir. 80:1, 1905. 
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sanguinolent appearance. The character may be serous, mucoid, jelly- 
like, foamy or beerlike. Sometimes soapy masses and necrotic pan- 
creatic tissue are found in the fluid. The microscopic examination does 
not show any characteristic objects (blood corpuscles, detritus, pigmented 
scales, cholesterol crystals, hemoglobin crystals, etc.). Chemical exami- 
nation reveals albumin, sometimes as high as 10 per cent. Mucus, fat, 
uric acid, urea and urobilin may also be found. Tests for pancreatic 
ferments may or may not be positive. Trypsin is usually absent ; but the 
test for ttypsin is rather unreliable, because blood serum in the content 
inhibits the tryptic action. Moreover, the trypsin is not present as 
trypsin, but as trypsinogen which has to be activated by the addition of 
the intestinal ferment enterokinase to reveal the presence of trypsin in 
the proper tests. Steapsin and diastase are more frequently found. The 
positive or negative result of these tests for pancreatic ferments does not 
decide whether the cyst is a true one or whether it is merely a pseudocyst. 
The amount of fluid content varies from a few cubic centimeters, in 
cysts as large as a hen’s egg, to 22 liters in cysts filling the abdominal 
cavity. 

Pancreatic cysts are usually observed in the left upper quadrant of 
the abdomen. They may originate in the head, the body or the tail of 
the pancreas or may involve several or all parts of it. While Miller’ 
reports that they are more frequent in the head of the pancreas, Umber * 
states that they are more often seen in the tail. They may extend into 
the ligamentum gastrohepaticum, between the membranes of the meso- 
colon, into the retroperitoneal space between the stomach and the trans- 
verse colon, the most frequent way, and into the bursa omentalis. 

The clinical symptoms may be summarized as follows: Loss of 
appetite, loss of weight, dyspnea, pressure and pains in the gastric region, 
belching, vomiting, obstipation, which may reach an ileus-like character, 
radiating pains in the abdomen from pressure on the celiac ganglion, 
jaundice, ascites from pressure on the portal vein, oliguria or anuria 
due to compression of the ureters, bronzing of the skin, diarrhea and 
increased temperature. The blood may show increase of the blood sugar 
and the diastatic ferment. Eosincphilia and a positive complement- 
fixation test for echinococcus are significant. An increased amount of 
fat, starch and muscle fibers in the stool are evidence that the cyst inter- 
feres with the external secretion of the pancreas. The urine may show 
glucose in cases in which the internal secretion of the pancreas is 
impaired. The two latter complications are rare. Palpation of the 
abdomen reveals a round tumor with a smooth surface, elastic consis- 
tence and little or no movability. The latter symptom seems to be quite 


4. Umber: Handbuch der Inneren Medizin, Mohr and Staehelin, 1926, ed. 2, 
vol. 3, part 2, p. 237. 
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characteristic and constant, because, according to Miiller, only seven 
cases are reported in which the cysts were freely movable. In a few 
cases, respiratory movements have been observed. Fluctuation in the 
tumor can usually be demonstrated. In general, the cyst does not extend 
beyond the umbilical region and is not well definable from the adjacent 
organs. Inflation of the stomach and of the colon, as well as the estab- 
lishment of a pneumoperitoneum, may facilitate the correct diagnosis. 
The demonstration of the independence of the movements of the cyst 
from the location of an ureteral catheter inserted into the pelvis of the 
kidney may help to exclude renal tumors. Such observation is of special 
importance because pancreatic cysts sometimes compress the ureter and 
cause hydronephrosis, a complication which may greatly interfere with 
the correct diagnosis of the primary condition. 

Carcinomatous development in the wall of pancreatic cysts has been 
observed seven times. 

When differential diagnosis is made, a large number of cystic forma- 
tions in the abdominal cavity must be considered: cysts of the spleen, 
of the mesentery and omentum, echinococcus of the liver and of the 
bursa omentalis, cystically degenerated lymph nodes of the abdomen, 
retroperitoneal teratomas, cystically degenerated solid tumors, such as 
carcinomatous metastases of the abdominal cavity, aneurysm of the 
abdominal aorta, cholecystitis, ovarian cysts, hydronephroses, entero- 
cystomas, etc. 

Four methods of treatment are employed : 


1. Sewing of the cyst to the abdominal wall, incision and drainage of the cyst. 
This procedure always leads to a disagreeable complication, a fistula of the 
pancreas which produces an eczema of the skin and is usually of a long duration. 

2. Total extirpation of the cyst. 

3. Partial resection of the cyst. 

4. Anastomosis between the pancreatic cyst and a loop of small intestine. 


REPORT OF CASE 


Mrs. C. W., aged 33, a patient of Dr. Sawyer, was admitted to Mercy Hospital 
in April, 1923. The menses had always been irregular and painful for from 
six to seven days. For many years, she had had pains in the back. Six years 
before admission to the hospital, appendectomy had been performed. During 
the last fourteen days, there had been severe pain in the abdomen, which had 
radiated into the left leg and hip. Constipation had also been present during 
the last ten days. A few weeks before, she had noticed a fist-sized tumor in 
the left epigastric region just below the arch of the ribs. Her appetite was good 
and she did not have headache or any urinary trouble. 

There was a round, movable tumor of elastic consistence and with a smooth 
surface in the left epigastric region. The tumor could be moved downward below 
the umbilical region, but its exact location could not be determined. The roent- 
genogram showed a marked indentation of the transverse colon near the splenic 
flexure, due to a mass on its anterior side. The kidney was free from calculi. 
The renal function test resulted in the excretion of 72 per cent of the injected 
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phenolsulphonphthalein. The urine was free from albumin and casts, but 
leukocytes were present in a large number. The blood was normal. The pre- 
operative diagnosis was “tumor of the left kidney.” At operation, the kidney 
was found to be horse-shoe shaped and greatly enlarged. The superior pole 
was swollen, and a cystic condition was found on opening the kidney. Micro- 
scopic examination showed a normal renal structure. After an uneventful 
recovery, the patient left the hospital, but returned in January, 1927, with the 
following complaint: During the last three years, there had frequently been 
gastric distress, occasionally nausea, but no vomiting, and pain in the lumbar 
and left renal region. A tumor mass was found in the left renal region. This 
mass was movable but not painful on pressure, and disappeared completely when 
the patient was lying down and the tumor was pushed upward. Roentgen-ray 
examination showed the left kidney in a normal position and of normal shape. 
There was a shadow about the size of a coconut in the left lower quadrant, 
apparently below the lower pole of the left kidney. In the pyelogram, the ureteral 


Fig. 1—Wall of the cyst. 


catheters were in normal position. The pelvis was normal in size and shape. 
There was considerable deviation of the left ureter toward the midline, which 
possibly was due to pressure. Culture of the urine from the left kidney showed 
staphylococci. The urine contained albumin, leukocytes and few erythrocytes. 
The capsule of the left kidney was firmly adherent. A tumor the size of a 
grapefruit was found floating almost free between the diaphragm and the 
pelvis. The pedicle of the tumor was formed by the elongated tail of the 
pancreas to which the cyst was attached. The growth proved to be a cystic 
tumor the size of a large fist, round, elastic in consistence and yellowish-gray. 
The outer surface was smooth, with the exception of that part by which the 
tumor was attached to the pancreas and to the retroperitoneal tissue. Some fat 
tissue and some pancreatic tissue were adherent to the capsule. A dense network 
of hyperemic vessels ran underneath the serosa. The wall was about half a 
millimeter thick on cross-section, and was composed of a strong, fibrous tissue 
which was thin and somewhat translucent in places. The content was a serous, 
colorless fluid. The inside of the cyst showed many small and large pouches, 
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the largest one about the size of a hazelnut. Trabeculae which frequently 
crossed each other were present in a large number. In some parts, numerous 
small translucent papillary and vesicular nodules reaching the size of a rice seed 
covered the inner surface. 

Microscopic Examination.—The inside of the cyst was lined by a cylindric 
epithelium. The nuclei of the cells were located at the base and had the shape of 
a short rod. In cells which contained a large vacuole, they were pressed against 
the wall and flattened. In places which corresponded with the macroscopically 
visible nodules, small glandular and cystic formations were found underneath 
the cylindric lining (fig. 1). In other places, the cylindric lining was lacking 
and a loose connective tissue with scanty round cell infiltrations and hemorrhages 
formed the inside of the cyst. The middle layer of the capsule was made up by a 
strong, hyalinized connective tissue in which small cystic glands were occasionally 
observed. The peripheral layer of the wall was composed of a loose connective 
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Fig. 2.—Cystic, distended duct with papillary proliferation of the epithelium. 


tissue containing many vessels and occasionally small lymphocytic infiltrations, as 
well as small scattered nests of normal pancreatic tissue. The pancreatic tissue 
adherent to the capsule was normal, except that there was an increase of the 
interstitial connective tissue and a lymphocytic infiltration of minor degree. The 
ducts were somewhat distended and sometimes formed small cysts, the epitheiial 
lining of which frequently showed solid papillary formations. Proliferations of 
ducts around these cysts were noteworthy (fig. 2). 
The diagnosis was cystadenoma of the pancreas and chronic pancreatitis. 


SUMMARY 


The cystadenoma in this case is regarded as primary and the inflam- 
matory changes in the adjacent pancreatic tissue as secondary due to the 
pressure of the tumor on the ducts, with obstruction and cystic distention. 
A correct preoperative diagnosis was not made, because the tumor had 
caused a hydronephrosis by pressure on the ureter. 





POLYMORPHONUCLEAR NEUTROPHILS IN THE 
BLOOD IN LYMPHADENOPATHIES 


THEIR RELATION TO CLASSIFICATION AND RADIATION 
TREATMENT * 


HERBERT FOX, M.D. 
PHILADELPHIA 


The observations presented in this article are intended to show that 
in diseases of the lymphatic glands the neutrophils may exhibit per- 
centages and actual figures that are of value in diagnosis, and that the 
behavior of these cells under radiation treatment may be useful in the 
control of exposure to the roentgen ray. In addition, the data may 
assist in the classification of the entire obscure group of the leukemias, 
lymphatic tumors and lymphogranuloma. 


The number of cases presenting morbid lesions in the lymphatic 
structures is increasing, judging by the number seen in large clinics 
and radiologic institutes, or, if the incidence is not greater, the number 
seems to grow because the knowledge of cause, classification, diagnosis 
and treatment remains the same. The lack of increased understanding 
is due largely to the indefiniteness of some of the varieties, somewhat 
to the chronicity of the diseases, but in no small part to the fact that 
there is a method of treatment that gives symptomatic relief for long 
periods. Ever since Senn demonstrated the value of the roentgen ray 
in the treatment of leukemia, it has been the fashion to pass the patient 
on to the radiologist, who proceeds to make life more comfortable for 
the patient, and incidentally to relieve the conscience of the clinician. 
Sut the radiologist is honest enough to admit that beyond gaining a 
knowledge of how radiant energy affects gross morbid lesions and 
reduces circulating leukocytes, he has added nothing to the knowledge 
of the essence of these diseases. The work of Minot’ indicates clearly 
that all that can be expected from radiation treatment is comfort, 
reduction of complication and possibly a slightly increased expectation 
of life. 

Secause of the known low resistance in lymphatic leukemia to infec- 
tious disease, of which I have had two striking examples, and because 
| feel that the inevitable end of one case of lymphadenosis was hastened, 


*From the William Pepper Laboratory of Clinical Medicine, University of 
Pennsylvania. 

1. Minot, G. R., and Isaacs, R.: Lymphoblastoma (Malignant Lymphoma) ; 
Age and Sex Incidence, Duration of Disease, and Effect of Roentgen-Ray and 
Radium Irradiation and Surgery, J. A. M. A. 86:1185 (April 17) 1926; Boston 
M. & S. J. 194:1, 1924. 
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my attention was drawn to the neutrophils of the blood as possible 
indicators of the resistance or lack thereof in these cases. The results 
have been instructive so far as individual cases were concerned and 
they may be of significance in classification and in controlling radiation 
treatment. 

The polymorphonuclear neutrophil reaction is the best indication of 
response to infection and of the activity of the bone marrow in this 
direction. The numeric variations of neutrophils do not run paralle) 
with those of hemoglobin or red blood cells, for in certain infectious 
states the first may rise, the others fall. Contrariwise, as shall be 
seen, in certain leukemias, neutrophils may fall and the red cells and 
their coloring matter may remain high. This would indicate that the 
apparatus involved in the production of neutrophils and of erythrocytes 
are independent. So, too, the production and destruction of neutrophils 
and of lymphocytes are, in the adult at least, unrelated. Nevertheless, 
the behavior of polymorphonuclear cells is different in different forms of 
lymphadenopathy, and their behavior with radiation treatment is not the 
same in all varieties. 

Before proceeding with the details of cases forming the basis of this 
report, it will be well to discuss briefly, first, the classification used and 
the methods employed to reach diagnosis, and, second, the accepted 
known effects of radiation on the cells and tissues involved in these 
diseases. 

One may find almost as many classifications as there are serious stu- 
dents of lymphadenopathies, which condition is due to the bewildering 
variety of clinical and pathologic manifestations. There seems to be a 
gradation, in the sense of morbid anatomy at least, from the chronic 
lymphatic hyperplasias of simple benign character, possibly in response 
to an infectious virus, to the unrestrained malignant proliferation 
illustrated by lymphosarcoma. This view would imply the probability 
of identity in the causative agency of many, if not all, chronic lymphatic 
hyperplasias. Such may be the case, but one is far from such a 
decision. Nageli accepts this view with reservations because of appar- 
ent transitions of one well defined state of certain cases into another 
equally definite pathologic and clinical type, for example, a local lympho- 
sarcoma becoming leukemic or a simple lymphadenoma resulting in 
sarcoma. The present proposal for classification by the Lymph Gland 
Registry admits benign, borderline and malignant lymphatic hyper- 
plasias, but they are as yet based entirely on microscopic appearances. 
Sternberg differs from this view, believes that there are clinical and 
pathologic characters that one should be able to identify, and objects 
to the idea of transition stages, although he admits the existence of 
borderline cases. Ewing’s position seems to be that one should attempt 
to specify types in order to learn more about each one. In our clinic 














FOX—POLYMORPHONUCLEAR NEUTROPHILS 269 


the classification of the serious varieties that demand radiation treat- 
ment has been as simple as possible ; at the same time an attempt has been 
made to distinguish the main types, admitting that many cases par- 
take of the characters of related forms. Only the criteria relied on in 
judging the diagnosis of the cases used in this article will be given, since 
the reaction of the neutrophils is the principal subject of the study. 

Chronic lymphatic leukemia ‘is characterized by disproportionate 
lymphocytosis, moderate lymphadenopathy, moderate or absent spleno- 
megaly, chronicity and favorable action to radiation. 

Sublymphemic leukemia is similar, but the number of circulating 
leukocytes is only moderately increased with, however, absolute and 
relative lymphocytosis. Enlarged lymph nodes are more prominent in 
this condition. 

Aleukemic lymphadenosis is generalized lymphadenopathy without 
leukocytosis, lymphocytosis and splenomegaly, or only slight enlarge- 
ment of the spleen. The lesions are not so uniformly distributed as 
in leukemia proper, they often being irregularly scattered and with 
definitely less tendency to involve the liver, kidney and spleen. Some 
writers (Nageli and others) think that this condition may be one phase 
of leukemia, but others (Ewing and Sternberg) credit it with being 
a fairly well defined entity. My results would favor the latter idea. 
Indeed, the condition approaches lymphosarcoma rather than leukemia. 
Certain cases end in marrow lesions and bone tumors akin to myeloma. 
All cases of chronic lymphadenopathy, especially when the patients 
suffer vague pains, should be studied for osseous lesions. Little has 
been recorded of bony changes in lymphatic leukemia. 

Leukosarcoma is a local lymphatic tumor, with leukemia, of rapid 
course and with a tendency in the late stages to involve the same tissues 
—spleen, liver, kidneys and marrow—as are affected in leukemia. Its 
micro-anatomy is identical with leukemia, and I have called it “local 
leukemia.” Its reaction under the roentgen ray is poor. 

Lymphosarcoma is a local tumor of varying rate of growth tending 
to involve ail adjacent tissue (heteroplastic, Sternberg maintains), with- 
out leukemia. Nageli states that the lymphocytes are low. It is dis- 
seminated to places not especially favored by leukemia. The reaction 
under roentgen-ray treatment is good. Microscopically, the lymphoid 
cells of lymphosarcoma are separated and supported by a fine fibrous 
tissue stroma that seems to grow with the tumor. In leukemia and in 
the one leukosarcoma that I have studied, interstitial framework does 
not exist beyond that normal to the tissue invaded. 

Hodgkin's disease is a widespread growth in lymphatic tissues 
usually with local manifestations at the beginning but shortly becoming 
general, attended by polynucleosis, an approximately normal number of 
lymphocytes, early anemia and chronic course. The cellular stage or 
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variety reacts well with radiation treatment, the fibrotic type, poorly. 
Certain cases assume a rapid phase with the appearance of a histology 
like round or spindle cell sarcoma. 

Endothelioma may affect gland groups or be generalized in the 
lymphatic glands. The clinical picture is varied. So far as is known 
there is no typical blood picture. 

All varieties of sarcoma may occur in the lymph nodes, springing 
from reticulum or supporting tissue. There is no typical blood picture; 
polynucleosis is frequent. 

The diagnosis in the cases reported here was made by clinical history 
supplemented by bioscopic adenectomy in every case. A few cases were 
subjected to autopsy, with partial or complete confirmation, a few are 
untraced and the remainder of the patients are living. 

Bone marrow involvement in lymphatic hyperplasias is not a patho- 
logic feature of great frequency, as judged by early and pronounced 
anemia, although the platelets may be decreased and coagulation 
retarded. Despite this, neutrophils, products of the bone marrow, are 
low in number in lymphatic leukemia, a condition that suggests an action 
of the virus or agency that depresses the activity of the marrow. In 
late stages of leukemia, deposits and infiltrates of lymphoid cells are 
combined with marrow atrophy or aplasia, mixed with abortive attempts 
at hyperplasia to make enough blood cells. In the so-called pseudo- 
leukemic states, the marrow and bone itself may be involved by tumor- 
like nodules of lymphoid cells or, in the case of Hodgkin’s disease, of 
characteristic histology. This feature will assist in the distinction of 
leukemia and its immediate relatives—leukosarcoma and sublymphemic 
or aleukemic leukemia—from lymphadenosis and sarcoma. This will be 
emphasized later. Involvement of the marrow by secondary neoplasms 
usually results in a circulating polynucleosis. 

The involvement of the marrow and its myeloid series of cells and 
the behavior of these elements under radiation, in relation to lymphade- 
nopathies, deserves for its understanding a brief review of what radiant 
energy does to the neutrophils and to the important cellular unit of the 
diseases in question, the lymphocytes. So far as the kind of cells pro- 
duced under normal and leukemic conditions is concerned, the cells 
evidently do not differ in a biologic sense. Their capability of function 
as phagocytes and enzyme carriers is essentially the same. Hektoen 
seems to think that the neutrophils of lymphatic leukemia are perhaps 
above normal in phagocytic power, while in myelemia they are rather 
lower. The scant evidence in the literature that there is any phago- 
cytic variation in normal and radiated neutrophils is contradictory. The 
inflammatory exudates after radiation consist of the same types of 
cells as when radiation has not occurred. 
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The effect of radiation on lymphoid cells was first completely 
described by Heineke.? He showed the destruction of small mononu- 
clears in circulation and in lymph follicles, the fragmentation of 
lymphoblasts and the phagocytosis of their remains, the locality being 
replaced by fibrous tissue. The destruction occurs only with certain 
doses and begins at once. Small doses are followed by an increase in 
lymphocytes. The myeloid cells are affected only by heavier radiation, 
and the changes take place only after some time. This can be observed 
clinically when, after heavy doses, some days elapse before there is a 
drop in the number of neutrophils. Later observations by Aubertin,* 
Schinz, Mottran and others indicate a destruction of myelocytes of the 
neutrophilic series, but no material change in the eosinophilic and baso- 
philic series. Schisler and Brown‘ observed a relative rise in the 
number of neutrophils when myelocytes were destroyed. They were 
studying myeloid leukemia and found that the total number of neutro- 
phils was reduced more than the percentage. Aubertin’s * work indicaies 
that regeneration of neutrophils is manifested by the appearance of 
young cells, as indicated by the Arneth formula. He showed, however, 
that all marrow cells were less sensitive than splenic cells, and he and 
others have shown that the lymphatic tissues feel the effect of the 
roentgen ray sooner than do marrow tissues, but that the effect passes 
off sooner. In general it may be said that under pathologic conditions 
the cell to feel the effect first is the young stage of the variety that is 
abnormally active. Radium has more effect on the marrow than does 
roentgen ray, but the nature of the effect is essentially the same—a 
reduction in the number of myelocytes and of polymorphonuclears but 
with the latter relatively more numerous. 

The effect of radiation on the marrow is further shown by the low 
percentage of neutrophils in roentgenologists and the aplastic anemia 
that is sometimes observed in them. 

There are few direct references in the literature to the changes of 
lymphatic cells in myeloid leukemia or of neutrophils in lymphatic 
leukemia. They tend to show a reduction of the number of lymphocytes 
in myeloid leukemia without disturbance of their percentage. Stengel 
and Pancoast,® in 1912, warned against treating patients who showed a 


2. Heineke: Mitt. a. d. Grenzgeb. d. Med. u. Chir. 14:21, 1905; Miinchen. 
med. Wchnschr. 50:2090, 1903; ibid. 51:785, 1904; Deutsche Ztschr. f. Chir. 78: 
196, 1905. 

3. Aubertin: Compt. rend. Soc. de biol. 58:417, 1905; ibid. 54:410, 1908; 
Arch, de méd. expér. et d’anat. path. 20:273, 1908. 

4. Schisler and Brown: M. Record 99:505, 1921. 

5. Stengel, Alfred, and Pancoast, H. K.: The Treatment of Leukemia and 
Pseudoleukemia with X-Rays, J. A. M. A. 59:1166 (Sept. 28) 1912. 
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rapid and marked drop in the number of circulating leukocytes. Soiland ° 
also discussed this, and he and others note the danger of driving the 
figures for leukocytes down to below normal. The best practice seems 
to dictate stopping the treatment just before normal figures are reached. 
When in myeloid leukemia there is a relative rise in the number of 
myelocytes with a fall in that of the total leukocytes, a fatal outcome 
may be expected. This suggests that the effect of radiation on acute 
leukemia is dangerous to the extent that young cells are forced to 
degenerate. 

Doubtless, therefore, radiation can reduce the production of the 
leukocytes of the two principal varieties. I have tried to show in my 
cases that the large mononuclears were altered in some definite way, but 
without success. The number of eosinophils tends to rise in some and 
to fall in others, but there was not any regularity. 

Despite the control by radiation of cellular overproduction and the 
clinical improvement in most cases by such treatment, there is not any 
evidence that the formative cells are made to behave themselves and to 
produce the normal cells in normal numbers. Nageli, in his textbook, 
writes of an improvement of cytogenesis without explaining its opera- 
tion; this is open to question. On ihe contrary certain cases of all 
varieties of leukemia tend to reach a resistant stage at which a favor- 
able change cannot be effected. Radiation, however, can be shown to 
drive down useful cells, and at present there is not any selective method. 

I shall now discuss the cases on which the present study is based. 
The figures for the blood counts are illustrated in charts, the plan of 
which demands some elucidation. The curves are based on the blood 
counts as made under clinical conditions. The intervals are not regular 
nor are they the same in all the cases. Nevertheless, the course of blood 
pictures can be followed, and, accepting the diagnoses as correctly made 
on the criteria given before, these graphs portray rather definite fea- 
tures of the neutrophil number and reaction during treatment. They 
can also be read to support the lessons that are conservatively drawn 
from them. 

The curves are made on the number, not the percentage, of circu- 
lating leukocytes, lymphocytes and neutrophils. At the lower left corner 
of the charts, in appropriately shaded spaces, are shown the normal 
limits of each of the three groups. (A calculation of the exact number 
of cells should be made oftener in all kinds of cases. When the total 
is abnormal, one usually fails to realize the exact number of each of 
the varieties.) The figures given, from 7,000 to 8,000 total leukocytes, 
from 4,600 to 5,200 neutrophils and from 1,600 to 2,200 lymphocytes, 


6. Soiland: Southwestern Med. 6:196, 1922; Ann. Med. 1:405, 1920; 
J. Radiol. 2:25, 1921. 
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are averages from several acceptable authors.’ Because of the varia- 
tion of totals, every chart cannot be made on the same scale, it being 
obviously impossible to illustrate conveniently on the same scale of 
drawing a leukocyte number of 300,000 and one of 5,000. The basis 
of all is, however, the same, so that the reader can quickly become 
familiar with the method. Heavy solid lines indicate neutrophils, dash 
lines lymphocytes and light lines tota! leukocytes. The black squares 
indicate death. 

3 


Chart 1 (case 1).—An example of typical chronic lymphatic leukemia, clinically 
and from the blood picture, nine weeks’ observation; the patient had a decided 
secondary anemia; the participation of the polynuclear cells in the inactivity of 
the bone marrow may be noted; during the course of radiation treatment the 
neutrophils tended to fall, their number following the course of the total and 
lymphocyte counts; transfusion was necessary; at all times the neutrophils were 
below the normal number; A indicates transfusion; B, roentgen ray begun. In 
this and the following charts, the heavy lines indicate neutrophils; the dash lines, 
lymphocytes; the light lines, total leukocytes, and the black squares, death. 


7. These modes are the ones in common use. Some recent work by Sabin 
et al. (Bull. Johns Hopkins Hosp. 37:14, 1925) and by Shaw (J. Path. & Bact. 
30:1, 1927) would indicate that the range may be much greater, and that during 
twenty-four hours a variation of considerable degree may take place normally. 
This fact, however, does not vitiate the results of this work, because the course of 
the neutrophils rather than any single count is the essential feature. 
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The first two graphs illustrate two cases of chronic lymphatic leuke- 
mia. The total and lymphocyte counts were influenced as expected by 
radiation. The number of neutrophils was below normal and the effect 
of the roentgen ray was to keep it there or to drive it lower. The num- 
ber of polymorphonuclears in chronic lymphatic leukemia has long been 
known as low, but this has not been emphasized; Nageli, in his text- 
book on the blood, does not mention it. In none of these cases did it 
reach normal at any time. ; 

Case 3 was one of low grade lymphatic leukemia that had a sug- 
gestively infectious etiology. The tendency for the number of neutrophils 





Chart 2 (case 2).—A case of chronic lymphatic leukemia in which radiation 
gave fairly good results; one week’s observation; the records show only the 
proportionately low number of neutrophils; the patient reacted well but has 
had a return and recently had another series of roentgen-ray treatments which 
are not included; the neutrophils remain low; the arrow indicates roentgen-ray 
treatment. 


to fall all through the course is evident; dips in the count can be seen 
to follow nearly every exposure to the roentgen ray. 

Case 4 is definitely a sublymphemic leukemia with subnormal neu- 
trophils. 

The next three cases, 5, 6 and 7, are instances of aleukemic adenoses. 
In case. 5, the neutrophils were constantly low in number, and were 
affected at one time by the roentgen ray. This was just before pneu- 
monia developed, and one may suspect the relationship between this 
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low count and susceptibility to infection. This case, because of the 
low number of neutrophils and their sensitivity, is one of the borderline 
cases to which Pinkus has called attention as a possible relative of true 
leukemia. Cases 6 and 7 show neutrophils that try to remain within 
normal counts and lymphocytes that fall in number progressively with 
radiation. 

Case 8, one of marked lymphadenopathy with leukopenia and greatly 
reduced neutrophils, is one that was not helped by radiation. Perhaps 
this was a case of acute aplasia of the marrow and in which the number 
of lymphocytes was increased, as the neutrophils failed. 


Chart 3 (case 3).—A low grade lymphatic leukemia of chronic character, 
which was never satisfactorily explained on a clinical basis; five weeks’ observa- 
tion; apparently a low grade infection, of pulmonary origin, in which the 
lymphocytes were stimulated and the neutrophils depressed ; the neutrophils tended 
to fall (heavy line), and a drop occurred after nearly every roentgen-ray expo- 
sure, until they were finally stopped when the number of cells fell to 1,200 per 
cubic millimeter; vaccine and bath therapy did not raise the number of these 
cells; the number was always below normal; the case certainly belongs near the 
chronic lymphatic leukemias; A indicates roentgen ray begun; B, roentgen ray; 
C, vaccine; D, roentgen ray stopped. 
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Chart 4 (case 4).—A low grade chronic leukemia with general adenopathy 
and slightly enlarged spleen, with severe secondary anemia and low platelet 
count (chronic sublymphemic leukemia—thrombocytopenic anemia); three and 
one-half weeks’ observation; the depression of marrow activity is shown ir the 
number of circulating polymorphonuclears; they were unfavorably affected by the 
roentgen ray, which reduced the lymphocyte count to normal proportions; radia- 
tion was stopped because the blood did not improve and the patient was in poor 
condition ; A indicates roentgen ray started; B, roentgen ray stopped. 


Norm ails 





Chart 5 (case 5).—A case of generalized lymphadenopathy in which the rela- 
tions of the total leukocytes, neutrophils and lymphocytes remained about normal, 
but the total numbers were subnormal in most of the course (aleukemic lymph- 
adenosis) ; six weeks’ observation; the neutrophils were variable and did not 
show the effect of the roentgen ray so much as did the lymphocytes; they were 
obviously unable to cope with the pneumonia when it developed; autopsy con- 
firmed the diagnosis showing a picture of lymphatic leukemia with the addition 
of large masses of leukemic tumors in the retroperitoneal area; the bone marrow 
was not studied; if this were to be included with the chronic lymphatic leukemias, 
it would have to be considered as being studied during an interval when the 
relations of the important white cells were other than usual for the chronic form 
of the disease; A indicates roentgen ray started; B, roentgen ray stopped; C, 
pneumonia. 
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Chart 6 (case 6).—A case of generalized lymphadenopathy without involve- 
ment of the spleen and without leukocytosis; the neutrophil count was slightly 
affected by the radiation treatment; the red cells and hemoglobin remained normal 
to the end; the last phase consisted of multiple bone tumors that were called 
myeloma because of the structure of one that was removed at a limited autopsy ; 
the diagnosis was confirmed at autopsy; A indicates roentgen ray began; B, 
roentgen ray stopped; C, interval-bone tumors. 
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Chart 7 (case 7).—A case of aleukemic lymphadenopathy with a slightly 
disproportionate lymphocytosis; the lymphocytes were apparently susceptible to 
the roentgen ray, the neutrophils much less so; this case showed decided lymph- 
adenopathy, with enlargement of the spleen and liver; the whole observation 
covered two years; the primary growth started in the neck and spread thence to 
the mediastinum and axillae, and then the abdomen; blood counts would indicate 
that at no time did the patient have a leukemia; the terminal picture was that of 
multiple myeloma; a review of this case seemed to indicate that it was a slowly 
progressive lymphosarcomatosis ; arrows indicate roentgen-ray series. 
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Case 9 is an example of leukosarcoma with susceptible neutrophils. 

Cases 10, 11 and 12 are examples of lymphosarcoma in which the 
neutrophils were practically always within expectable variations and 
showed only transient radiation effects. 

In the average Hodgkin’s cases in the early and middle stages, the 
neutrophils, while varying slightly with the total count, remain mostly 
above normal. They are not driven t» subnormal levels. 





Chart 8 (case 8).—A case of general lymphadenopathy with slow failure of 
bone marrow activity; nine weeks’ observation; it may be noted the neutrophils 
were hardly ever more than one tenth of their normal number; the red cells fell 
in nine weeks from 4,000,000 to 2,500,000 and the hemoglobin from 75 to 50 
per cent; during the course of radiation treatment the glands decreased and 
practically disappeared and the man became much worse; despite transfusions 
the condition of the blood did not improve; when an acute respiratory tract 
infection appeared, the neutrophils did not respond, the rapid rise in circulating 
leukocytes being entirely due tc small mononuclears ; autopsy was not performed; 
A indicates roentgen ray; B, transfusion. 


A case of nonlymphoid sarcoma did not show any susceptibility of 
neutrophils in the first series, while the second series occurred late in 
cachexia. 

Endothelioma also failed to be distinguished by a special neutrophil 
number or susceptibility. 
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SUMMARY 


The lack of wisdom in drawing conclusions from any present 
knowledge of lymphadenopathies is only too evident, but it would seem 
that a little further support may be had, from the analysis of neutrophils 
and their reaction to radiation, for the separation of certain groups and 
for rules of treatment. 
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Chart 9 (case 9).—A case of tumor of the mediastinum and abdomen with 
insignificant enlargement of lymph nodes; five weeks’ observation; the mass in 
the chest was accompanied by considerable fluid; the abdomen was as large as 
in a full term pregnancy, only part of which enlargement was fluid; the circulat- 
ing cells were chiefly adult small lymphocytes; there is evidently a leukemia; 
this case therefore comes in the group classified as leukosarcoma; it may be noted 
that the neutrophil count was normal or above until roentgen-ray treatment was 
started, when it fell to low figures; the patient died after a bronchopneumonia ; 
the neutrophils did not increase during this infection; A indicates roentgen ray 
begun; B, roentgen ray stopped. 


. From the evidence collected here the leukemic group is composed 
of true chronic lymphatic leukemia, sublymphemic leukemia and leuko- 
sarcoma in that they have, with lymphocytosis, a low number of 
neutrophils that are very susceptible to radiation treatment. In aleu- 
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Chart 10.—Arrows indicate roentgen-ray series. A (case 10), was diagnosed 
as lymphosarcoma or possibly aleukemic lymphadenosis, of two years’ duration, 
originating in the neck and extending to the chest, and finally to the lower trunk 
as retroperitoneal and pelvic tumors; three weeks’ observation; the blood count 
during one of the patient’s admissions to the hospital is shown; almost identical 
figures occurred on another admission; the neutrophils were practically unaffected 
by the roentgen-ray series and the counts were within normal limits. B (case 11), 
lymphosarcoma of the neck occurring five years after removal of tumor from 
the neck, five weeks’ observation ; the final picture was that of lymphosarcomatosis, 
which was confirmed by autopsy; the counts were made during the final admis- 
sion and show that the radiation did not have a marked effect on the neutrophils, 
certainly not keeping them below the normal line. C (case 12), five months’ 
duration, apparently beginning as a tumor of the groin after injury, thence 
extending to the axilla and to the neck, followed later by signs of growth in 
the chest; three and one-half weeks’ observation; diagnosed as lymphosarcoma 
because of the picture of excised glands, the blood count and the rapidity of the 
process; autopsy revealed a large mediastinal growth, isolated nodules in the 
spleen and kidney and a large mass in the retroperitoneal and iliac region; the 
blood showed a moderately high leukocyte count with a relatively high neutrophil 
number ; the neutrophils were unaffected by the primary process and not materially 
reduced if at all by the roentgen ray. 
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kemic lymphadenosis the percentages and numbers of neutrophils and 
lymphocytes tend to approach norma! with relative insusceptibility to 
radiation. The cases have a tendency to osseous involvement, which 
was not attended by polynucleosis, however, in my two cases, and there- 
fore suggest myeloma which is not characterized by a peculiar blood 


picture. This group of adenoses somewhat resembles lymphosarcoma 
in hematology. The tendency to final malignant stages in adenosis, as 
evidenced by the bony tumors, increases the resemblance. The neu- 
trophils in lymphosarcoma do not decrease consistently under radiation. 


Hodgkin’s disease is marked by a polynucleosis which is indifferent 
to radiation except in the malignant end febrile cases in which these 
cells are variable. In my single cases of reticulum cell sarcoma and 
endothelioma the neutrophils were unaffected by radiation and of no 
definite numbers. 

From these figures, then, one can deduce that there is a leukemic 
group, true chronic leukemia, sublympkemic leukemia and leukosarcoma, 
and a sarcoma group, aleukemic lymphadenosis and lymphosarcoma, 
with distinct neutrophil picture and reaction to radiation. These are 
separate from Hodgkin’s disease, which varies with its type, and from 
endothelioma and nonlymphoid sarcoma. These features, if corrobo- 
rated, will with a biopsy, somewhat simplify the classification of a given 
case. 





Laboratory Methods and Technical Notes 


QUICK CELLOIDIN METHOD FOR PREPARING TISSUES 
B. W. Ruamy, M.D., Fort Wayne, Inp. 


In the routine examination of tissues for diagnosis, an important feature is 
the time required before a report may be made. In a large percentage of cases, 
the physician wants a prompt report. Some laboratories are preparing all 
of their sections by the freezing method, making possible reports by mail 
twenty-four hours after the material is received. There are, however, certain 
limitations to the frozen section method that make further steps advisable for 
a complete study. The logical procedure would be (a) to employ the frozen 
section method in urgent cases, to be followed, if advisable, by one of the 
more elaborate embedding methods, and (b) to use the embedding methods 
in all cases in which an immediate report is not required. 

In the latter case, it follows that if a satisfactory method of preparing sec- 
tions is employed, then for economic reasons, the less time consumed, the better. 
In regard to the use of paraffin and celloidin, each has its advantages and 
disadvantages, and the use of either is largely a matter of choice. Paraffin 
has been used the most, largely because sections can be made in a few hours 
if acetone and benzene are used, while the celloidin method takes at least five 
days. The objections to the use of paraffin are: (1) Sections must be affixed 
to slides before staining; (2) the paraffin sections fold, curl and crinkle; 
(3) if too hard, they break; (4) small pieces of tissue must be used. 

On the other hand, with the use of celloidin, there is no limit to the size 
or consistency of the tissue sectioned. While with the use of paraffin such 
hard tissues as muscle or skin are cut with difficulty, celloidin sections of any 
tissue can be made equally well. The chief objection to celloidin, then, is the 
time consumed. To offset this disadvantage, I offer the following quick method 
of preparing celloidin sections. I have used it for some time and so far, I have 
not found any objectionable features. This method enables one to prepare a 
report on a celloidin section in forty-eight hours. The preliminary formalin is to 
fix the tissue framework, thereby preventing undue shrinking by the acetone. 
The quantity of acetone should be about twenty times the volume of the tissue. 


METHOD 


1. Ten per cent formalin, 10 minutes. 

2. Acetone (depending on size of tissue block), two changes, from ™% to 
2 hours. 

3. Acetone, absolute alcohol, ether, equal parts, from ™% to 2 hours. 

4. Acetone, 1 part, thin celloidin, 3 parts, from ™% to 2 hours. 

5. Thick celloidin, 24 hours. 

6. Mount and harden in full strength denatured alcohol. 


After step 3, the method may be varied thus, if desired: 

. Absolute alcohol, ether, equal parts, from ™% to 2 hours. 
5. Thin celloidin, from ™“% to 2 hours. 

». Thick celloidin, 24 hours. 





A SIMPLE METHOD FOR STAINING RETICULUM* 


ErHet May Kinney, Sc.D., CHIcaco 


While alkaloidal reagents were being tested, in an endeavor to crystallize 
ingested morphine in the tissues of morphinized rats, it was discovered that 
tissues treated with sodium sulphantimonate in solution of formaldehyde were 
stained selectively for reticulum. 

This solution, which simultaneously fixes the tissue and stains the block 
for reticulum, is prepared by adding 1 Gm. of sodium sulphantimonate to 


Fig. 1.—Reticulum of splenic pulp; x 560. 


100 ce. of 4 per cent formaldehyde immediately before using. The tissue 
should be cut only a few millimeters thick and for the best results should be 
fresh, although material which has been removed at autopsy several hours 
after death has been successfully stained by this method. 

When this 1 per cent solution is to be used, the tissue should be removed 
after about eighteen hours. The fixing time may be shortened by from nine 
to twelve hours if a 1.5 per cent solution is used. In either case, however, 
the tissue should be removed at the end of the stated time, as the stain then 

*From the Leon Klein Fund of the Michael Reese Hospital and the Nelson 
Morris Institute for Medical Research. 
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seems to begin to disappear. The tissue is then treated as any other material 
which is to be embedded in paraffin, with the exception that it cannot be left 
in the clearing agent more than from one to two hours, whether xylene or 
cedar oil is used. The stain completely disappears if the material is left in 
cedar oil for as long as twelve hours. The stain is stabile in alcohol, and the 
tissue may remain in 70 per cent alcohol as long as desired. 

After the sections are cut and mounted in the usual manner, the paraffin 
is removed with xylene and the cover slip immediately attached with neutral 
balsam. 


Fig. 2.—Intertubular reticulum of renal cortex; « 320. 


By this method the reticulum is stained a dark brown and other connective 
tissue, yellow. An occasional nucleus may be stained. The remainder of the 
tissue is unaffected by this method and may be stained for routine. observation 
by any of the ordinary stains, such as hematoxylin and eosin. However, hema- 
toxylin or other basic stains obscure the reticulum. 

The stain resembles other reticulum stains in that it does not penetrate 
deeply and is somewhat patchy, especially in the spleen. Other organs, such 
as the kidney and pancreas, stain more evenly. 

This method offers advantages over the present methods in use in that it is 
exceedingly easy to perform, it works well on material obtained at autopsy, 
and the stained material is suitable for counterstaining for routine observation. 





General Review 


THE PATHOLOGIC ANATOMY OF INFLUENZA 


BASED CHIEFLY ON AMERICAN AND BRITISH SOURCES * 


EUGENE L. OPIE, M.D. 
PHILADELPHIA 


The increasing prevalence of respiratory disease in camps of the 
United States Army became evident during 1917 and 1918 before the 
great epidemic of influenza and was the subject of investigation directed 
by the office of the Surgeon General. Numerous studies of the bac- 
teriology and the pathology of pneumonia following influenza were 
made by American and British observers during the epidemic of the 
fall of 1918, and subsequently several monographs devoted to the sub- 
ject were published. The present review is limited to articles published 
in English because the literature on the subject in other languages has 
been collected elsewhere in the Arcuives. The bacteriology of influ- 
enza will be considered only in its relation to the pathologic anatomy of 
the disease. 

Observations during the epidemic of 1918 failed to prove that B. 
influenzae of Pfeiffer is the cause of influenza. The agent concerned 
produces changes in the respiratory tract that in most instances pursue 
a benign course. When death occurs there is invariably severe infec- 
tion of the bronchi and lungs by other bacteria as well. Influenza 
evidently renders the respiratory passages susceptible to invasion by a 
considerable variety of micro-organisms, and the injury it causes to the 
respiratory mucous membranes doubtless has an important part in 
diminishing resistance to invasion. The presence of virulent micro- 
organisms, e.g., hemolytic streptococci, in the environment of the patient 
is a determining factor in the occurrence of fatal infection. 

Many have thought that the leukopenia of influenza lowers the resis- 
tance of the patient to bacterial infection. The leukocyte count is often 
less than 5,000 (Keegan), and the absolute count of polymorphonuclear 
leukocytes is diminished (Bloomfield and Harrop, Bunting and others). 
Even when pneumonia occurs leukocytosis is usually slight or nil 
(Blanton and Irons; Brem, Bolling and Casper; Lucke, Wight and 
Kime, and others). 

Changes in the mucous membrane of the mouth and pharynx which 
are well developed after the first twenty-four hours following the onset 


*From the Henry Phipps Institute, University of Pennsylvania. 
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of influenza have been described by Bloomfield and Harrop. The 
pharynx, tonsils, pillars and soft palate become vermilion or scarlet, and 
often erythema extends over the entire mouth. Minute hemorrhagic 
spots are seen on the mucosa inside of the cheeks and occasionally on 
the gums, soft palate, mucous borders of the lips and uvula. Swelling 
of lymphoid tissue produces corrugation of the posterior pharyngeal 
wall. 

Infection of the accessory nasal sinuses appears to be an almost 
invariable accompaniment of influenzal pneumonia. In twenty exami- 
nations made by Abrahams, Hallows and French, they were found to 
be normal only once. Bright yellow pus usually filled the sphenoidal 
sinus, but occasionally there was turbid serous fluid and the membrane 
was deep red. In twenty autopsies on those who had died following 
influenza, Wolbach examined the sinuses and found infection in the 
sphenoidal sinus in all, in the frontal sinus in seven and in the ethmoidal 
sinus in eight; infection of the middle ear occurred thirteen times. B. 
influenzae with pneumococcus or streptococcus were grown from the 
contents of the sinuses. Similar observations have been made by Stone 
and Swift and by Lucke, Wight and Kime. In fourteen of sixty-five 
autopsies performed, the latter found the mastoid cells infected on one 
or both sides, but necrosis of the bone was not present. 

Changes in the trachea (Klotz) and larger bronchi seen when fatal 
pneumonia has followed influenza are such as might favor the penetra- 
tion of bacteria into the lower respiratory passages (Winternitz, Wason 
and McNamara; Opie, Blake, Small and Rivers). The mucosa is 
intensely injected, and there is superficial ulceration. In the larger 
bronchi there is occasionally necrosis of epithelium from the cells of 
which, although their architecture is preserved, the nuclei have dis- 
appeared, and loss of the injured epithelium occurs. Changes are almost 
invariably found in the mucous glands; the ducts and acini are often 
distended with mucus, the cells of the acini undergo necrosis and 
lymphoid and plasma cells accumulate about the ducts and acini. 

Profound changes in the smaller bronchi are perhaps the most char- 
acteristic feature of influenzal pneumonia. In some patients who 
recover from influenza, bronchitis may be unaccompanied by any evi- 
dence of pneumonia, and with fatal pneumonia in one part of the lung 
small bronchi elsewhere may contain viscid, mucopurulent exudate 
although the surrounding lung tissue is free from pneumonic consolida- 
tion (purulent bronchitis, capillary bronchitis). In these instances, the 
small bronchi and bronchioles contain polymorphonuclear leukocytes in 
abundance whereas the alveolar ducts, alveolar sacs and tributary alveoli 
contain air. The lung tissue is often distended and fails to collapse 
when cut (acute bronchitic emphysema described by Torrey and 
Grosch). 
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With influenzal pneumonia changes in the small bronchi, especially 
those which do not contain any cartilage in their walls, may vary from 
superficial necrosis of the mucosa to complete destruction of the 
bronchial wall, so that the bronchus is replaced by a small abscess sur- 
rounded by consolidated alveolar tissue. Various degrees of injury 
are inflicted on small bronchi, namely, necrosis penetrating a variable 
distance into the bronchial wall and occasionally extending to adjacent 
alveolar tissue, peribronchial hemorrhage or peribronchial pneumonia in 
a zone encircling the bronchus, presumably due to direct extension of 
the injurious agent through the bronchial wall, and bronchiectasis. 


CLASSIFICATION OF INFLUENZAL PNEUMONIA 


Those who have studied the pathologic process of pneumonia fol- 
lowing influenza have recognized the anomalous character and variety 
of the lesions that occur. 

Winternitz and his co-workers regard any classification of such 
cases of pneumonia as unsatisfactory, but they divide their cases into 
the following groups: (1) an acute diffuse fulminating type of pneu- 
monia, (2) pneumonia with necrosis and (3) pneumonia with organi- 
zation. 

A committee appointed to investigate influenza in the British armies 
in France found bronchopneumonia in fifty-four autopsies, confluent 
bronchopneumonia in eleven, bronchiolitis or miliary pneumonia in five, 
purulent bronchitis with little, if any, consolidation in twenty-six and 
lobar pneumonia in six. In sixty-one autopsies, Medalia found broncho- 
pneumonia fifty-six times and lobar pneumonia five times; Lucke, 
Wight and Kime found seven instances of lobar pneumonia alone and 
six instances of lobar pneumonia with bronchopneumonia in 126 autop- 
sies on persons who had died following influenza. 

An attempt to classify influenzal pneumonia by the etiologic agent 
presumably concerned in its production has been made by Mac Callum: 
(a) When pneumonia following influenza is caused by the pneumo- 
coccus, the lungs contain bloody fluid in great quantity and the con- 
solidation is lobular in distribution, but tends to become confluent. 
Alveolar ducts are widely dilated, contain few polymorphonuclear 
leukocytes and are often lined with a layer of hyaline material. This type 
has been designated by some observers as acute fulminating pneumonia, 
and Wolbach and Klotz found evidence that it was caused by Pfeiffer’s 
bacillus. (6b) Staphylococcal pneumonia doubtless occurs, but Mac 
Callum did not find any definitely recognizable instance of the lesion. 
(c) Streptococcal pneumonia was accompanied by lobular consolidation, 
and bronchi and alveoli contained streptococci in great number. Wide 
areas of lung tissue had undergone necrosis. Lymphatics were distended 
and contained streptococci, and interlobular septums were edematous, 
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but Mac Callum did not find the interstitial pneumonia caused by hemo- 
lytic streptococci following influenza that he had found following measles. 
(d) In pneumonia caused by B. influenzae of Pfeiffer, Mac Callum says 
the bronchi contain thick purulent exudate in which this micro-organism 
is abundant. In two instances, it was recovered in pure culture. Palpable 
shotlike, grayish-yellow nodules were thickly scattered in the substance 
of the lung. The walls of the bronchi were infiltrated by mononuclear 
cells, and there was new formation of fibrous tissue. The walls of the 
alveoli were thickened, and the alveoli often contained fibrin in process 
of organization. The lesion had all the characters of the pneumonia 
that he had previously found after measles and attributed to the hemo- 
lytic streptococcus except for the absence of conspicuous changes in the 
lymphatics, absence of intense pleural infection and the relatively smaller 
number of polymorphonuclear leukocytes. 

The United States Army commission assigned to Camp Pike (Opie, 
Freeman, Blake, Small and Rivers) had an unusual opportunity to 
study the entire course of an epidemic occurring among 50,000 troops 
and to examine those who died during the following two months from 
pneumonia acquired during the epidemic. Autopsies were performed 
on 228 adults who died as the result of pneumonia following influenza, 
and bacteriologic examinations were made of the bronchial content, 
lung tissue and blood of the heart. Pneumococci were present in the 
bronchi and in the consolidated lung tissue in about half of all cases, 
and in slightly more than one third they had penetrated into the blood 
stream, thus doubtless having had an important part in causing death. 
Almost identical figures described the distribution of the hemolytic 
streptococcus after death. In contrast with these micro-organisms, the 
bacillus of Pfeiffer was found in the bronchi in approximately 80 per 
cent of the autopsies, in the consolidated lung tissue in 46 per cent and 
only once in the heart blood. It is evident that pneumococci and hemo- 
lytic streptococci pass readily from bronchi to lung tissue and, as death 
approaches, into the blood stream, whereas the bacillus of Pfeiffer, 
although usually, if not always, found in the bronchi, is far less fre- 
quently recoverable from pneumonic lung tissue, and even then is per- 
haps lodged in the small bronchi. The bacillus certainly had had a 
part in the production of bronchitis following influenza, but was so 
seldom obtained in pure culture from bronchi (three instances) or lung 
(one instance) in these autopsies that it may be regarded as one of many 
micro-organisms invading the lower respiratory passages. Lobar pneu- 
monia caused, with few if any exceptions, by the pneumococcus was 
found sixty-four times, lobar and bronchopneumonia in the same lungs 
thirty-four times and bronchopneumonia without suppuration eighty 
times. In these instances of lobar pneumonia and bronchopneumonia, 
there was often secondary infection with the hemolytic streptococcus 
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but no suppuration. Suppurative pneumonia accompanying broncho- 
pneumonia occurred as follows: Abscess and necrosis (almost invariably 
caused by the hemolytic streptococcus) in thirty-six autopsies, inter- 
stitial suppuration (caused by hemolytic streptococcus) in twenty-one 
autopsies and staphylococcus abscess in six. 

In minor epidemics which have followed the pandemic of 1918, 
changes in the lungs described by Meleney and Pappenheim and by 
Symmers, Dinnerstein and Frost do not seem to have differed from 
those seen during the great epidemic. 

Minor outbreaks of fatal pneumonia following measles in United 
States Army camps preceded the great epidemic of influenza in the fall 
of 1918. Before this pandemic, the existence of influenza in the camps 
was scarcely recognized. Mac Callum, who has given special attention 
to hemolytic streptococcus pneumonia of measles, makes the suggestion 
that influenza may have been associated with measles in the production 
of secondary streptococcus infections. Among eighteen autopsies per- 
formed on patients who died of pneumonia following measles during or 
shortly after the epidemic of influenza, all of the lesions regarded as 
characteristic of influenzal pneumonia were found by Opie, Blake, Small 
and Rivers. There were, in association with profound injuries to 
bronchi, lobar pneumonia, peribronchiolar pneumonia, which was in some 
instances hemorrhagic, suppurative pneumonia of characteristic type due 
to the hemolytic streptococcus, unresolved or organizing pneumonia and 
bronchiectasis. These observations support the opinion that influenza 
attacking patients with measles had a part in the production of pneu- 
monia. 

BRONCHOPNEUMONIA 


Severe injury to bronchi, often with conspicuous evidence of 
bronchitis, is constantly found when death has followed influenza, and 
in most instances, the associated patches of consolidation are clearly 
grouped about small bronchi. The varied character of pneumonia follow- 
ing influenza is due to the occurrence of the following types of con- 
solidation in numerous combinations : 


Lobular Consolidation —This type of consolidation often implicates a 
large part of the substance of the lung (pseudolobar). In persons who 
die within a few days after the onset of pneumonia, the consolidated lung 
tissue is flaccid, red and edematous (the acute diffuse type of Winternitz, 
early stage of Klotz), but in other instances the lobular consolidation is 
firmer and gray (secondary stage of Klotz). 

Peribronchiolar Consolidation.—Peribronchiolar consolidation is lim- 
ited to the alveoli and alveolar ducts immediately about bronchioles. 
Small nodules (fig. 2 of Opie, Blake, Small and Rivers) of consolidation 
are widely scattered in the substance of the lung (the miliary broncho- 
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pneumonia of English writers). The lesion is the earliest stage of what 
MacCallum has designated interstitial pneumonia, but distinctive changes 
in interstitial tissue occur only when the disease pursues a chronic 
course. 

Hemorrhagic Peribronchiolar Consolidation.—This type of consoli- 
dation occurs as gray spots about bronchioles seen on a deep red back- 
ground formed by hemorrhagic exudate within the intervening alveoli 
and alveolar sacs. Pfeiffer regarded the lesion as characteristic of 
influenza. 

Peribronchial Consolidation—A zone of alveoli encircling small 
bronchi is affected in this type of consolidation and suggests that the 
agent producing the lesion has penetrated the wall of the bronchus and 
entered the surrounding lung tissue (Opie, Blake, Small and Rivers). 

Unresolved or organizing bronchopneumonia is associated with 
organization of the pneumonic exudate and may occur in consolidated 
lung tissue in any of the foregoing situations, so that new fibrous tissue 
may be formed about bronchi and blood vessels, in interalveolar walls 
and in interlobular septums. The lesion is invariably accompanied by 
purulent bronchitis and usually by bronchiectasis. The lungs are dis- 
tended and do not collapse even when cut. Particularly characteristic 
are indurated foci of peribronchiolar pneumonia, which, being firm and 
sharply defined as the result of organization of the exudate, may have 
the appearance of tubercles (miliary bronchopneumonia). 

The combinations in which these forms of consolidation occur are so 
varied that the attempt to classify the affected lungs by the predominant 
type of consolidation is futile. Nevertheless, it is desirable to discuss in 
more detail those changes that have attracted most attention. 

Acute or “Fulminating’ Influenzal Pneumonia.—This type of pneu- 
monia has been recognized by all of those who have studied the patho- 
logic anatomy of the disease. At autopsy the lungs are largely airless 
and distended with bloody serous fluid which is in the alveoli, bronchi, 
interstitial tissue and below the pleura. The opinion that this form of 
pneumonia rapidly overwhelms those who are attacked is apparently 
based on the characters of the lesion found after death, for in forty-four 
instances studied by Winternitz and his co-workers the average duration 
of the illness was nine days. Lyon gives the average duration as 7.7 days 
and Nuzum, Pilot, Stangl and Bonar cite eight cases in which the course 
of the disease was from three to five days. Bradbury and Krumbhaar 
saw this type of disease as early as the fifth and as late as the twentieth 
day after the onset. 

The lungs are large and heavy, and the pleural surfaces are mottled 
with brilliant colors (well shown in the excellent plates of Winternitz. 
Wason and McNamara). Small bright red hemorrhages occur and 
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larger brown patches are due to accumulation of blood stained fluid below 
the pleura (Le Count). Violet or purple areas, often limited by lobule 
boundaries, are largest over the lower two thirds of the lung and overlie 
lung tissue which is partially consolidated. Between the deeply colored 
parts are pale pink areas containing air. Interstitial tissue between 
secondary lobules is edematous; lymphatics are distended and lymph 
nodes at the hilum of the lung are enlarged and succulent. 

The alveoli contain red blood corpuscles in varying abundance within 
a network of fibrin. Hemorrhage into the alveolar tissue may resemble 
an infarct (Klotz; see plate I of Sundell). Polymorphonuclear leuko- 
cytes are absent or few in number, and bacteria, singly, in pairs, clumps 
and chains are often seen free in the fluid. Winternitz, Wason and 
McNamara have directed attention to the aplastic character of the exu- 
date in this form of pneumonia. They suggest that the lack of poly- 
morphonuclear reaction may accompany the suspension of the formation 
of leukocytes, causing both leukopenia and impaired local inflammatory 
reaction. 

The formation of a layer of hyaline material on the inner surface 
of alveolar ducts and infundibula has been described by many writers 
(Le Count, Goodpasture and Burnett, Wolbach and others). Wolbach 
regarded it as a distinctive character of influenzal pneumonia, but 
Brannan and Goodpasture have described two cases in which the change 
occurred without influenza. This hyaline material may form a con- 
tinuous layer resting on the wall of the alveolar duct and extending across 
the orifices of the tributary alveoli, and may be found similarly placed 
within alveolar sacs. It has the appearance of coalescing strands of 
fibrin, but Goodpasture believes that it consists in part of fused necrotic 
mononuclear cells. It does not give the staining reactions of fibrin 
(Klotz, Mac Callum), but it is not improbable that these reactions have 
been lost, for, as Brannan and Goodpasture point out, hyaline fibrin of 
diphtheritic exudate does not retain the peculiar reactions of fibrin. This 
uninterrupted layer sometimes surrounds a bubble of air, but more fre- 
quently it encloses serum in which a few red blood corpuscles are sus- 
pended, although leukocytes and fibrin are abundant in the adjacent 
alveoli. Wolbach and Opie, Blake, Small and Rivers have offered the 
suggestion that this hyaline material is a conspicuous layer of fibrin 
formed when a bubble of air is drawn by inspiration into an alveolar duct 
or into an alveolar sac containing a fibrinous exudate. Later this bubble 
may be absorbed and replaced by fresh serous exudate which has little 
resemblance to that in surrounding alveoli. In two instances Wolbach 
has seen an identical layer of hyaline fibrin surrounding bubbles of air 
drawn with interstitial emphysema into the areolar tissue of the 
mediastinum, the site of mediastinitis caused by the pneumococcus. 


. 
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Hyaline thrombosis of capillaries within the alveolar walls has 
repeatedly been described. (Le Count, Lucke, Wight and Kime and 
others) and has been found associated with the formation of a hyaline 
lining of dilated alveolar ducts (Brannan and Goodpasture). 


Unresolved or Organizing Bronchopneumonia.—This type of 
bronchopneumonia has been found by all of those who have made 
autopsies on persons dying two weeks or more after the onset of the 
symptoms of pneumonia. The lesion was designated productive pneu- 
monia by Delafield (quoted by Symmers). Mac Callum found it as a 
sequel of measles in February, 1918, at Fort Sam Houston, Texas. He 
thought it was recognizable before new formation of fibrous tissue 
occurred, but apparently this has not been the opinion of others. He 
attributed the lesion to the hemolytic streptococcus, which in his earlier 
cases was almost invariably cultivated from the lungs. The studies of 
Cole and Mac Callum showed that streptococcic infection had spread as 
an epidemic within the hospital at this place and had secondarily infected 
many patients with pneumonia. The suppurative lymphangitis which is 
characteristic of infection with the hemolytic streptococcus occurred in 
some instances (figs. 9 and 10 of MacCallum). Later following the 
influenza epidemic at Camp Dix in New Jersey, Mac Callum found an 
almost identical “interstitial” bronchopneumonia which he believed was 
caused by the bacillus of Pfeiffer. There were some differences ; lymphatic 
channels in the bronchial walls and widened interlobular septums were 
inconspicuous, there was no empyema, and polymorphonuclear leukocytes 
in alveoli and in walls of bronchi were less numerous. It is probable that 
secondary infection with the hemolytic streptococcus following bronchitis 
and bronchopneumonia was more frequent at Fort Sam Houston than at 
Camp Dix. 

Bacteriologic studies made by Opie, Blake, Small and Rivers at Camp 
Pike furnish evidence that the hemolytic streptococcus does not occur 
more frequently with bronchopneumonia that pursues a chronic course 
and is accompanied by proliferation of fibrous tissue than with other 
forms of pneumonia. In bacteriologic examination of seventeen instances 
of unresolved bronchopneumonia, hemolytic streptococci were found in 
the bronchi in 30 per cent, in the lungs in 56.2 per cent and in the blood 
in 55.6 per cent. These figures exceed very little the average incidence 
of secondary infection with this micro-organism in all forms of post- 
influenzal pneumonia, notwithstanding the prolonged course of the dis- 
ease with unresolved bronchopneumonia. B. influenzae of Pfeiffer was 
not found more frequently with unresolved bronchopneumonia than with 
other postinfluenzal pneumonia, namely, in bronchi in 80 per cent, in 
lungs in 68.7 per cent and in the blood in no instance. The bacteriology 
of bronchopneumonia following influenza has been the subject of much 
controversy, which has been largely concerned with the part taken by 
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Pfeiffer’s bacillus. It is evident that the agent that causes influenza 
prepares the way for bacterial invasion of the lower respiratory passages. 
Goodpasture and Burnett suggest that the primary injury to the lung 
tissue is due to a potent toxic agent elaborated in and disseminated by 
the bronchial passages. The character of the acute lesions and the scant 
number of accompanying bacteria caused these authors to form this 
opinion, even though they often found Pfeiffer’s bacillus in pure culture. 

A special method for the demonstration of B. influenzae of Pfeiffer 
in tissues was described by Goodpasture and Burnett. They found the 
micro-organism in greatest abundance in small bronchi and in adjacent 
alveoli. Mac Callum, who used a modification of their stain, found 
Pfeiffer’s bacillus in the bronchi, sometimes in clumps and free, but 
usually enclosed within phagocytic cells. In alveolar exudate, on the 
contrary, the bacillus was seldom found. Klotz, however, claims to have 
found small bacilli resembling B. influenzae within alveoli in the “early 
stage” of bronchopneumonia, and Muir and Wilson state that the micro- 
organism may be found not only in the bronchioles, but in the air vesicles 
beyond. 

The bacillus of Pfeiffer was recovered from the lungs by Keegan in 
82.6 per cent of twenty-three autopsies, and from one third of them it 
was obtained in pure culture. Tytler, Janes and Dobbin, who by prefer- 
ence made cultures from purulent material squeezed from small bronchi, 
cultivated the same micro-organism from 88 per cent of the lungs from 
sixty-seven autopsies, but found it, though not infrequently predominant, 
mixed with a considerable variety of bacteria. Greig has made the note- 
worthy observation that Pfeiffer’s bacillus was recoverable from the 
bronchial lymph nodes in thirteen of forty-three autopsies on persons 
who had died of pneumonia following influenza; in twenty-two of fifty 
examinations, the micro-organism was obtained by culture from the 
bronchioles, but was not found in the bile or in the kidneys. 

Cultures from the consolidated lung tissue have revealed a great 
variety of bacteria. In the examination (Opie, Blake, Small and Rivers) 
of forty-seven cases of bronchopneumonia, unaccompanied by lobar 
pneumonia or by suppuration, pneumococci were found in 42.6 per cent, 
hemolytic streptococci in 29.8 per cent, staphylococci in 27.7 per cent and 
B. influenzae in 48.9 per cent; Streptococcus viridans and B. coli were 
also recovered, but no attempt was made to identify all the micro- 
organisms in the cultures. The bacillus of Pfeiffer, which was found 
much more frequently in bronchi (75.7 per cent) than in lung tissue, was 
in no instance the only micro-organism obtained. Pneumococci and 
hemolytic streptococci doubtless had an important part in producing 
the changes that preceded death, for pneumococci had entered the blood 
of the heart in 31.4 per cent and hemolytic streptococci in 34.3 per cent, 
and the two infections often coexisted. In some instances, the pneumo- 
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coccus was recovered from the sputum early in the course of pneumonia 
and the hemolytic streptococcus later. In hospital wards in which infec- 
tion with the hemolytic streptococcus was almost wholly absent, pneu- 
monia was invariably caused by the pneumococcus, but in wards in which 
the patients were heavily infected with the hemolytic streptococcus, both 
pneumococci and streptococci were obtained from the lungs of those who 
died. This evidence shows that when bronchopneumonia is caused by 
the pneumococcus, a superimposed infection with hemolytic streptococcus 
often occurs. The susceptibility of patients with influenza to reinfection 
was further shown by recurrent pneumonia in those who had recovered 
from the earlier disease. The first attack was caused by one type of 
pneumococcus (type IV) and the second by a different type of pneumo- 
coccus (type II) acquired from patients in adjacent beds. 

Both in bronchopneumonia and in lobar pneumonia following 
influenza the predominant types of pneumococci differ from those recov- 
ered from cases of lobar pneumonia ‘not associated with influenza. The 
pneumococci of influenzal pneumonia are those usually present in the 
mouth, namely, type IV and an atypical variety of II (Medalia, Opie, 
Freeman, Blake, Small and Rivers, Lamb, Lucke, Wight and Kime) 
and not the so-called fixed types I and II which in most instances are the 
cause of lobar pneumonia in the absence of influenza. 

Influenza, of which the etiology is not yet determined (B. pneumo- 
sintes, a filterable virus, and B. influenzae of Pfeiffer have received most 
attention in this relation) causes such injury to the respiratory tract and 
its accessory structures that they become susceptible to invasion by a 
variety of bacteria which are constant or transient inhabitants of the 
upper respiratory passages. When death has occurred as the result 
of pneumonia, the bacillus or group of bacilli usually designated 
B. influenzae of Pfeiffer is present in abundance together with many 
other bacteria in the inflamed bronchi, but not all of those who have 
studied this subject are convinced that the bacillus of Pfeiffer alone 
causes pneumonia. The pneumonococcus, though by no means the only 
micro-organism concerned, is predominant in the production of broncho- 
pneumonia. Secondary invasion by hemolytic streptococci occurs fre- 
quently and causes changes which will be discussed later. 


LOBAR PNEUMONIA 


Lobar pneumonia in association with influenza is readily recognizable 
by its anatomic characters, namely, firm consolidation of lobes or large 
parts of lobes, coarse granulation of the cut surface, fibrinous plugs 
within bronchi and uniformly distributed exudate containing abundant 
fibrin within alveoli. When the consolidation of bronchopneumonia is 
lobular in distribution, involvement of adjacent secondary lobules causes 
almost uniform consolidation of wide areas (designated by some writers 





OPIE—INFLUENZA 295 


confluent lobular or pseudolobar pneumonia), but limitation of the lesion 
by lobule boundaries is evident (plates xiii and xxvii of Winternitz, 
Wason and McNamara). The difficulty of differentiating lobar pneu- 
monia and bronchopneumonia following influenza is increased by the 
frequent association of the two lesions in the same lung, doubtless 
explained by the severity of changes in the bronchi after influenza. 

The recognition of lobar pneumonia comparable to that which occurs 
in the absence of influenza is confirmed by bacteriologic studies of the 
United States Army Commission at Camp Pike. In cases regarded as 
bronchopneumonia, pneumococci were recovered from the bronchi in 
48.6 per cent, from the lungs in 42.6 per cent and from the blood in 31.4 
per cent, whereas from lungs with lobar pneumonia recognized by its 
anatomic characters pneumococci were recovered from the bronchi in 
66.6 per cent, from the lungs in 82.5 per cent and from the blood in 66.7 
per cent. 


SUPPURATIVE PNEUMONIA CAUSED BY THE HEMOLYTIC 
STREPTOCOCCUS 


The occurrence of streptococcus pneumonia as a complication of 
influenza was recognized by Finkler in the great epidemic of 1889-1890, 
but during two years preceding this epidemic, he saw pneumonia which . 
was presumably primary, but which had a close similarity to the pneu- 
monia of influenza. The disease, he believed, was contagious and in 
some instances arose in hospital wards. In the spring preceding the 
pandemic that occurred in September and November of 1918, strepto- 
coccus pneumonia was repeatedly seen. Cummings, Spruit and Lynch 
described pneumonia caused by the hemolytic streptococcus occurring 
at Fort Sam Houston as a complication of measles or in association with 
lobar pneumonia, and in a publication that appeared almost simul- 
taneously, Cole and Mac Callum described studies made at the same 
place. Cole found that patients with lobar pneumonia were infected 
with hemolytic streptococci in the hospital; patients with measles who 
entered the hospital without hemolytic streptococci in the throat, later 
acquired the infection. Streptococcus pneumonia, he says, occurs under 
conditions which recall the development of puerperal fever and infec- 
tion of surgical wounds in hospital wards. Miller and Lusk have 
described an epidemic of streptococcus pneumonia and empyema that 
occurred at Camp Dodge from March 20 to May 10 of 1918. In May, 
Mac Callum performed autopsies on persons who died there of the dis- 
ease and he found streptococcus pneumonia similar to that which he had 
seen accompanying measles at Fort Sam Houston. Stone, Phillips and 
Bliss saw at Camp Funston, Kansas, streptococcus pneumonia and 
empyema in association with a. minor epidemic which was evidently 
influenza (Opie, Freeman, Blake, Small and Rivers) and which preceded 
the pandemic by several months. 
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Postinfluenzal pneumonia in which the hemolytic streptococcus was 
present, studied by Goodpasture at Chelsea, Mass., was accompanied by 
empyema in eleven of sixteen instances; the hemolytic streptococcus was 
obtained in pure culture from the pleural exudate. In four instances, 
there was conspicuous infection of lymphatics and interlobular septums 
so that lobules in areas of considerable size were marked out by wide 
yellow bands (interstitial suppuration). Abscesses were found occa- 
sionally, and often there was widespread necrosis of consolidated lung 
tissue. The lesion described as interstitial bronchopneumonia by 
Mac Callum was not found. 

All of those who have studied in detail the lesions produced by the 
hemolytic streptococcus have found: (a) necrosis of lung tissue some- 
times implicating the greater part of an entire lobe and readily 
recognizable by inspection of the lung (fig. 8 of Opie, Blake, Small and 
Rivers), (b) localized abscess formation and (c) penetration of strepto- 
cocci into lymphatics, with thrombosis of these vessels and edema of 
adjacent fibrous septums, producing in some instances suppuration within 
and about dilated lymphatics (interstitial suppuration, dissecting pneu- 
monia ). 

When lobar pneumonia caused by pneumococci is secondarily invaded 
‘by the hemolytic streptococcus, characteristic histologic changes are 
recognizable (Opie, Blake, Small and Rivers) although suppuration has 
not occurred. Patches of necrosis occur within the consolidated tissue 
implicating both exuded cells and alveolar walls, and here cocci in chains 
are present in immense number though scant in adjacent living tissue. 
In some instances, interlobular septums are edematous and lymphatics 
are dilated and contain polymorphonuclear leukocytes and streptococci in 
abundance. Similar changes occur when there is secondary. invasion by 
hemolytic streptococci. with bronchopneumonia unaccompanied by abscess 
formation. Furthermore, in forty instances among the 241 autopsies 
performed on persons who had died with pneumonia after influenza, well 
defined abscesses caused by hemolytic streptococci were found, which 
were almost invariably situated in contact with the pleura and were 
accompanied by empyema; suppuration of the interstitial tissue of the 
lungs was seen in twenty-one instances. 

The remarkable lesion in which interlobular septums are the site of 
suppuration due to the hemolytic streptococcus has attracted little atten- 
tion in this country, although it has been well known to pathologists 
elsewhere. Mac Callum found it after measles, and describes it in asso- 
ciation with peribronchiolar pneumonia which in many of his cases had 
pursued a chronic course with new formation of fibrous tissue. But this 
interlobular suppuration, on the one hand, is usually unaccompanied by 
peribronchiolar consolidation and new formation of fibrous tissue 
regarded by Mac Callum as distinctive of his interstitial bronchopneu- 
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monia (unresolved or organizing bronchopneumonia) ; on the other hand, 
as Mac Callum later observed, the same peribronchiolar pneumonia with 
or without organization often occurs in the absence of infection with the 
hemolytic streptococcus. 

Goodpasture saw four instances in which infection of the lymphatics 
and interlobular tissue with hemolytic streptococcus produced broad 
yellow bands which followed veins and bronchi to the hilum of the lung. 
Interstitial suppurative pneumonia is described by Opie, Blake, Small 
and Rivers (Opie, Blake, Small and Rivers, figs. 10 and 11). Septums 
distended by suppurating lymphatic vessels often have a beaded appear- 
ance caused by constriction at the site of valves. Consolidation of inter- 
vening lung tissue may implicate the greater part of lobes, but it does 
not have the characteristics of lobar pneumonia, being somewhat flabby, 
and on section, finely granular and a cloudy red or gray. Suppuration 
within the septums extends, as Ewing has noted, up to the pleural sur- 
face, and empyema is present with few exceptions. 


SUPPURATIVE PNEUMONIA CAUSED BY STAPHYLOCOCCI 


Instances of multiple pulmonary abscesses caused by Staphylococcus 
aureus following influenza were described by Opie, Freeman, Blake, 
Small and Rivers. Chickering and Park cite from their clinical experi- 
ence 153 instances of staphylococcus pneumonia. In typical cases the 
sputum is purulent and salmon pink, and resembles anchovy sauce or the 
contents of an “overripe furuncle.” Sometimes the sputum is blood 
stained. It contains staphylococci in great number, and cultures demon- 
strate the presence of the micro-organism. The disease pursues a rapid 
course and is usually fatal within ten days. Empyema was infrequent in 
the cases of these authors but occurred occasionally. In a few instances, 
staphylococci were present in the circulating blood. The changes in the 
lungs were studied in fourteen autopsies. The cut surface of the lung 
is, they say, sometimes deep red like spleen pulp, or there may be broncho- 
pneumonia with wide areas of consolidation. Small abscesses from 1 to 
10 mm. in diameter, often conspicuous below the pleura, may be scat- 
tered throughout the lungs, but in five instances, regarded by the authors 
as staphylococcus pneumonia, abscesses were not present. 

Abscesses of the lung caused by Staphylococcus aureus are dis- 
tinguishable by their macroscopic characters from those caused by the 
hemolytic streptococcus (Opie, Blake, Small and Rivers). They are 
small, sharply defined and grouped about terminal bronchi and occur in 
one or several isolated clusters. Microscopic examination shows that 
they have been formed by destruction of bronchial walls and extension 
of suppuration into adjacent alveolar tissue ; clumps of staphylococci are 
found in their contents. In six patients in whom staphylococcic abscesses 
were present at autopsy, empyema was not found, though the lesion had 
come into close contact with the pleura. 
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EMPYEMA 


Empyema is a frequent complication of pneumonia following influ- 
enza and is in most instances caused by the hemolytic streptococcus which 
has penetrated by way. of the lymphatics to the pleural surface. When 
this micro-organism has caused suppuration within the substance of the 
lung (abscess or interstitial suppuration), empyema is almost always 
present. When an abscess is formed below the pleura, empyema almost 
invariably follows (Empyema Commission) and is usually limited to the 
side on which the abscess occurs (Opie, Blake, Small and Rivers). 

The formation of pockets containing pus in places in which the 
parietal and visceral pleura are glued together by fibrin seems to be 
peculiar to empyema caused by the hemolytic streptococcus. These 
pockets are usually oval, and the long diameter varies from 1 to 3 cm. 
(Stone, Phillips, Bliss and others). Thomas has recorded the fatal 
result of rupture of an encapsulated empyema within the fissure between 
the upper and lower lobes, the contents escaping into the pleural cavity. 

Acute mediastinitis in association with hemolytic streptococcus pneu- 
monia and empyema has been described by Dunham. The micro- 
organism doubtless finds its way from the hilum of the lung into the 
mediastinal tissue and comes into contact with the parietal pericardium, 
not infrequently causing suppurative pericarditis. By way of the areolar 
tissue about the esophagus, aorta and other blood vessels, it may reach 


the subperitoneal tissue, and in a few instances general peritonitis has 
accompanied empyema and pericarditis. 

Following influenzal pneumonia, empyema caused by the pneumo- 
coccus is much less frequent than streptococcus empyema, and is usually 
accompanied by abundant accumulation of fibrin. It occasionally impli- 
cates the pericardial cavity. 

BRONCHIECTASIS 


Bronchiectasis following influenza is mentioned by Wolbach (three 
cases), Goodpasture and Burnett (four cases) and by Winternitz,; Wason 
and McNamara. 

The pathogenesis of bronchiectasis following influenza is described 
by Opie, Blake, Small and Rivers. The lesion in various stages of 
development occurred in fifty autopsies. In some cases the duration of 
illness was only eight days, but with advanced bronchiectasis it was 
usually two weeks or more. Influenza followed by infection of the 
bronchi with a variety of micro-organisms, including the bacillus of 
Pfeiffer, hemolytic streptococci and staphylococci causes profound injury 
to the bronchial wall. There is destruction of the epithelium and later 
necrosis penetrating more or less deeply, impairing the strength of the 
muscular coat and extending in some instances into the surrounding 
alveolar tissue. Where defects in the bronchial wall have occurred, the 
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edges separate so that part of the circumference of the bronchiectatic 
cavity is formed by exposed alveoli. Longitudinally directed rents on 
the inner surface of the bronchus are often seen occurring at intervals 
about the circumference of the tubule, thus giving the lumen an 
irregularly stellate form. Alveoli adjacent to these fissures or defects 
are filled with dense plugs of fibrin. 

At the time when these injuries which render the bronchi distensible 
occur, there is no new formation of fibrous tissue within the bronchial 
wall or in the surrounding tissue, and dilatation is evidently not due to 
the traction of fibrous tissue. New formation of fibrous tissue soon 
begins within and about the injured bronchus, and fibrin within alveoli 
exposed by necrosis and consequent tears in the bronchial wall under- 
goes organization. As this new formation of fibrous tissue progresses, a 
continuous layer is formed in the wall of the bronchiectatic cavity. Occa- 
sionally all trace of bronchial wall and exposed alveoli may be obliterated, 
so that the cavity is surrounded by a continuous wall of fibrous tissue. 
Epithelium that has survived proliferates and grows over the surface of 
the enlarged cavity, penetrating into rents in the wall and covering newly 
formed fibrous tissue. The proliferating epithelium does not have any 
superficial columnar layer and resembles squamous epithelium. 

Parallel with these changes, when the patient lives long enough, there 
is widespread organizing pneumonia with new formation of fibrous tissue 
throughout the substance of the lung, but bronchiectasis precedes fibroid 
pneumonia and is due to changes that impair the strength of the bronchial 
walls. The pressure within the bronchial lumen closely approximates 
atmospheric pressure, whereas in adjacent alveoli there is, especially 
during inspiration, diminished pressure readily measurable within the 
pleural cavity. Forced inspiration and occlusion of bronchioles by viscid 
mucopurulent exudate may aid the dilatation of weakened bronchi. 
(Stages in the development of acute bronchiectasis are illustrated in the 
monograph of Opie, Blake, Small and Rivers, figs. 17 to 24.) 

The bacterial flora of the bronchi with influenza is varied and 
abundant, B. influenzae, hemolytic streptococci, pneumococci, staphylo- 
cocci and other micro-organisms being found as frequently as with 
influenzal pneumonia unaccompanied by bronchiectasis. The significance 
of the bacillus of Pfeiffer in the production of the lesion cannot be 
determined by the available evidence, but it is doubtless not the only 
micro-organism concerned. 


INTERSTITIAL EMPHYSEMA 


Interstitial emphysema is frequently found in association with the 
pneumonia of influenza. Interstitial emphysema was found in three of 
thirty autopsies made by Goodpasture and Burnett, and in one of these 
there was subcutaneous emphysema extending from the superior 
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mediastinum into the neck. With necrosis penetrating the walls of 
bronchi and bronchioies, the alveoli may be ruptured so that air pene- 
trates into the interstitial tissue of the lung (Winternitz, Wason and 
McNamara). How much the distention of lung tissue that occurs with 
purulent bronchitis and bronchiolitis assists the rupture of alveoli cannot 
be determined. Air entering the interstitial tissue of the lungs finds the 
path of least resistance along the blood vessels to the hilum of the lung, 
and thence along the great blood vessels and bronchi to the mediastinum, 
over the pericardium into the anterior mediastinum and upward along 
the trachea to the subcutaneous tissue of the neck (Wolbach). Sub- 
cutaneous emphysema may extend from the scalp to the pelvis and 
scrotum (Berkeley and Coffen). 


CHANGES IN OTHER ORGANS 


Widespread changes outside of the respiratory organs are described 
by Lucke, Wight and Kime, Klotz and others, in persons who have died 
as the result of pneumonia following influenza. Evidence of general 
intoxication is furnished by cloudy swelling of internal organs; paren- 
chymatous degeneration of kidney tubules is often conspicuous. Fatty 
changes are seen on the intima of the aorta. The heart muscle usually 
shows little evidence of injury (Klotz, Wolbach), but Shore has 
described fatty degeneration of muscle fibers. The spleen is not much 
enlarged as arule. In half of those examined, Lucke and his co-workers 
found that the liver had undergone focal necrosis, and similar changes 
were found in the pancreas. 

Cyanosis frequently associated with influenzal pneurnonia may be so 
intense that the face, lips and upper part of the chest assume an intense 
dusky reddish-blue hue (different degrees of cyanosis are illustrated by 
Abrahams, Hallows and French). Bloomfield and Harrop state that 
the oxygen-combining capacity of the blood in patients with such cyanosis 
is normal, and they regard the changes in the skin and mucous mem- 
branes as an erythematous rash comparable to that of measles. This 
opinion apparently is not widely accepted (e.g., Torrey and Grosh). 

Multiple petechial hemorrhages into the papillary layer of the dermis 
seen as small bluish-black spots are described by Lucke, Wight and Kime, 
and were found by them in 20 per cent of the persons who died from 
influenza. The same observers frequently saw petechial hemorrhages 
below serous membranes and elsewhere. 

Waxy degeneration of voluntary muscles similar to that which occurs 
with typhoid fever has been repeatedly seen (Mac Callum, Wolbach, 
Champtaloup and Drennan, Winternitz,.Wason and McNamara, etc.). 
In thirty-two autopsies in which voluntary muscles were examined by 
Klotz, the change was found fourteen times in the abdominal recti, six- 
teen times with hemorrhage in the muscles on both sides and three times 
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with rupture of one or both muscles; the same degeneration was found 
twice in the pectoral and twice in the psoas muscles. Symmers 
saw hemorrhage into the intercostal muscles. Lucke and his associates 
found abscess of the rectus muscle in two autopsies and cites six cases in 
which surgical treatment was given. 

Changes in the testes similar to those that occur after other infectious 
diseases have been described by Mac Callum after both streptococcus 
and pneumococcus pneumonia that occurred in army camps before the 
pandemic and by Wolbach after influenzal pneumonia. Spermatogenesis 
ceases and tubules are reduced to simple structures in which sertoli cells 
have become conspicuous. 

Focal necrosis of the suprarenal cortex with hemorrhage is described 
by Goodpasture and Burnett. Microscopic hemorrhages into the zona 
reticulata are described by Harris. Wolbach states that hemorrhages 
into the cortex are usually due to infection with the hemolytic strepto- 
coccus. Massive hemorrhage into the suprarenal is seen occasionally. 
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Notes and News 


University News, Promotions, Resignations and Appointments.—A portrait 
of William F. Whitney, curator of the Warren Museum of the Harvard Medical 
School from 1879 to 1921 and pioneer clinical pathologist, was unveiled in 
the Warren Museum, Nov. 18, 1927. 

Francis D. Gunn, assistant in pathology at the University of Buffalo and 
fellow in pathology of the National Research Council, has been appointed 
pathologist to Wesley: Memorial Hospital, Chicago. 

Frederick H. Dieterich has been made director of the bureau of laboratories, 
department of public health, Yonkers. 

At the New York Homeopathic Medical College, Lindsley F. Cocheu has 
been placed in charge of bacteriology and clinical pathology, Laura Florence 
has been made assistant professor of bacteriology and William H. Probert 
has been made assistant professor of pathology. 

R. J. Hibbard and Stewart Wallace, of the department of pathology, Tulane 
University, have been appointed professor of pathology and director of labora- 
tories, respectively, in Baylor University, Dallas, Texas. 

William G. MacCallum, professor of pathology and bacteriology in the Johns 
Hopkins University, was given the honorary degree of doctor of science on 
the occasion of the centenary celebration of the University of Toronto. 

At the University of Missouri, Dudley A. Robnett has been promoted to 
assistant professor of pathology. 

Montrose T. Burrows has resigned as associate professor of experimental 
surgery in Washington University, St. Louis, and as director of the research 
laboratory of the Barnard Free Skin and Cancer Hospital, and will go into 
the practice of surgery in Pasadena, Calif. 

Domoso Rivas, assistant professor of parasitology in the University of 
Pennsylvania, has taken up the directorship of pathology in the Pan American 
Hospital in New York, dedicated on Oct. 16, 1927. 

Roy S. Leadingham has been appointed pathologist to the Grady Hospital 
(White Unit), Atlanta, Ga. 

At the University of Michigan, Philip Hadley has been promoted to associate 
professor of bacteriology. 

Stephen Gaspard has been placed in charge of the laboratories of the 
City Hospital, Rochester, N. Y. 

Sidney Dalrymple has been appointed assistant in pathology in the Boston 
University School of Medicine. 

Ethel Barrow and George L. Kilgore have been appointed fellows in 
pathology, and George F. C. Fasting, fellow in bacteriology, in the Mayo 
Foundation, Rochester, Minn. 

At the Long Island College Hospital, Archibald Murray has retired from 
the professorship of pathology, and Wade W. Oliver, professor of bacteriology, 
has been placed in temporary charge of the department. Max Lederer has 
been appointed associate professor of pathology. 

The University of Chicago. has conferred the honorary degree of doctor ot 
science on Karl Landsteiner of the Rockefeller Institute for Medical Research. 


Fund for Study of Infantile Paralysis—Announcement is made that $5,000 
annually has been given to the University of California to promote investiga- 
tion of infantile paralysis or other diseases of children. 


French Medicolegal Congress.—At a meeting of the Congrés de médecine 
légale de langue francaise, in Lyon in July, 1927, it was decided to enlarge 
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the name of the society to include “Médecine sociale, accidents du travail et 
maladies professionelles.” The next meeting will be held in Paris in October, 
1928, with the Congress of Surgery, and with Georges Brouardel as president. 


The U. S. Government Wants Pathologists—The U. S. Civil Service Com- 
mission, Washington, D. C., announces that examinations will be held for the 
position of associate pathologist to fill various vacancies. The entrance salaries 
are from $2,400 to $3,000 with opportunities for advancement. 


Pasteur Institute in Montreal.—lIt is reported that Professor A. Pettit of the 
Institut Pasteur, Paris, has been appointed by the French government to 
organize a Pasteur institute at Montreal at the request of the University of 
Montreal, of which it will be a department. 


Celebration in Honor of Adolpho Lutz.—The seventieth birthday of Dr. 
Adolpho Lutz, as the pioneer of biology, parasitology and experimental medicine 
in Brazil, has recently been celebrated in that country. He was born of 
Swiss parents at Rio de Janeiro. After receiving his medical degree at the 
University of Berne, he spent some time in the medical centers of Europe, and 
studied leprosy at Honolulu. In 1892, he took charge of the bacteriologic 
institute at S. Paulo, Brazil, and his indefatigable research threw much light 
on malaria, hookworm and yellow fever and the intermediate hosts in various 
diseases. His studies of mosquitoes, tenias, scorpions, snakes, snails, etc., 
revealed numerous new species, and the transmission of Schistosomum mansoni 
by fresh water snails. Dr. Carlos Chagas says of him in the last “Memorias 
do Instituto Oswaldo Cruz,” with which Lutz has been connected since its 
foundation, that his scientific work is the most notable that has ever been 
realized by a single worker in the history of Brazil. He is still actively and 
fruitfully engaged there. 


Syphilitic Infection from Cadaver—Hoffmann (Deutsche med. Wchuschr. 
53:1501, 1927) emphasizes that it has been shown by experience and by experi- 
ment that syphilis may be acquired from the human cadaver. He found 
twenty certain, fourteen probable and four merely mentioned cases in the 
literature. In the twenty certain cases the chancre was nearly always on the 
finger (three on the index finger, four on the thumb, ten on other fingers). 
Once the primary lesion was on the neck. The course of the disease was 
usually severe. In three cases, there was malignant syphilis; in one case, 
early syphilis of the brain. Many of the infections were tardy. Infection is easiest 
from cadavers of congenitally syphilitic children and fetuses; rarer from those 
of adults with early syphilis; exceptional in paralysis. The infrequency of 
infection from cadavers is due, apparently, to the early weakening of the virus, 
while the penetrative faculty of Spirocheta pallida, important for the ordinary 
infection, is reduced because of injury to its terminal filament and cortical 
substance. The greatest cleanliness and care are advisable in making necropsies. 








Abstracts from Current Literature 


Pathologic Physiology 


StupiEs IN EXPERIMENTAL ExHAusTION Due to Lack or Steep: III. Errecr 
ON THE NERVE CELLS OF THE SPINAL Corp. T. H. Bast, F. ScHacut and 
H. VANDERKAMP, Am. J. Physiol. 82:131, 1927. 


This paper is one of a series published in this issue of the American Journal 
of Physiology. In the first two the method used to induce exhaustion and 
the symptomatology of this type of exhaustion in the rabbit are described. In 
cases of extreme exhaustion induced by loss of sleep, the following changes 
were noted in the nerve cells of the spinal cord: (1) decrease in nuclear 
chromatin content; (2) chromatolysis, characterized by granulation of the Niss] 
bodies or diffusely throughout the cytoplasm, and vacuolization of the cytoplasm. 
This vacuolization usually occurred in a zone midway between the wall of 


the cell and the nucleus. 7 EF Bowes 


Stupies IN EXPERIMENTAL EXHAUSTION DvuE To Loss or SLEEP: IV. Errecrs 
ON THE NERVE CELLS OF THE MEDULLA. T. H. Bast and W. B. BLoEMENDAL, 
Am. J. Physiol. 82:140, 1927. 


Following exhaustion to the point of collapse in rabbits from loss of sleep, 
in the nerve cells of the medulla, chromatolysis was observed in the cells of 
the reticular formation, commissural nucleus of the solitarius and in the dorsal 
nucleus of the vagus. This was characterized by granulation of the Nissl 
bodies, vacuolization of the cytoplasm, either midway between the wall of the 
cell and the nucleus or at the periphery of the cytoplasm, and partial loss of 
nuclear staining power. The portion of the nucleus retaining this power is 
clustered around and radiates from the nucleolus, which is not affected. 
Nuclear migration was not observed. 

Changes were not observed in the cells of the hypoglossal nucleus or in 
any motor nerve cells supplying somatic musculature. 

It may be well to comment that there was a certain amount of muscle 
fatigue in the experimental conditions. 5 Wt See 

. E. Eccers. 


EXPERIMENTAL HyPEeRTHYROIDISM. M. M. Kunpe, Am. J. Physiol. 82:195, 1927. 


In hyperthyroidism induced in either normal or thyroidectomized dogs and 
rabbits by the administration of thyroxin or desiccated thyroid, in either single 
or repeated doses, the following results were noted: 

With a single dose, a change was not observed in the metabolic rate for 
from seven to twelve hours; then a definite rise occurred, which was most 
marked on the second day. Repeated administration caused a progressive 
increase in the metabolic rate, reaching its maximum three weeks or more 
after the initiation of the experiment. The maximal rise in normal dogs was 
120 per cent above normal; in previously thyroidectomized dogs, 170 per cent. 
There always was accompanying fever. Tachycardia and disturbed conductive 
mechanism of the heart were observed at times. 

The effect on weight was dependent on an undetermined nutritional state; 
some dogs retained constant weight during several weeks of advanced hyper- 
thyroidism on maintenance diet; others lost 35 per cent of their initial weight. 

Diarrhea, tenesmus and bloody stools occasionally resulted, and in some 
dogs severe eczematous lesions of the skin appeared during the crisis of the 
intoxication. Hyperglycemia and glycosuria were not observed. Exophthalmos 
was not demonstrable in the dogs on which experiments were made, but in 
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previously thyroidectomized rabbits it appeared to a pronounced degree when 
thyroid material was administered to excess. 

Pronounced degenerative changes were observed in the thyroids of the 
intoxicated animals. There was a generalized disintegration of the gland, with 
flattening of the follicular lining epithelium to an extreme degree. 

The administration of iodine, as either potassium iodide or free iodine, 
did not have any effect on the metabolic rate of normal or intoxicated dogs. 

From the foregoing observations, the author concludes that there is no 
evidence of the activity of a perverted secretion in the production of the 
outstanding clinical symptoms of hyperthyroidism. She does not find any 
evidence of a quantitative relationship between the amount of thyroid sub- 
stance administered and the increase in basal metabolism, nor can her results 
be explained by the catalytic theory of Plummer and Boothby; she believes 
that the intoxication is related to water metabolism and dehydration. Thyroid- 
ectomy made the animals more susceptible to intoxication. ot Bees 


TrauMATIcC CyAnosts—Its PatHoitocicat Puysrotocy. M. S. RosENsBLatt, 
Ann. Surg. 85:801, 1927. 


Traumatic cyanosis is a phenomenon produced by the suspension of respira- 
tion for a time due to forced compression of the thorax or thorax and abdomen. 
A report of a case is given, and the theory that the distribution of the cyanosis 
is due to the incompetent or absent valves in the large veins of the upper 
part of the thorax and neck is supported. This incompetency allows the pressure 
in the superior vena cava to cause distention and stasis in the small peripheral 


eins. 
¥ N. ENzeEr. 


FrAGILITAS Osstum. Its Herepirary Aspect witH CASE Report. M. S. Rosen- 
BLATT, J. Michigan M. Soc. 26:292, 1927. 


The patient, an American girl, aged 12, had a fracture of the femur and 
had previously had fifteen fractures of the long bones. From her maternal 
great-grandfather had descended nine sons and (from one son) eight grand- 
children (four boys, four girls) all of whom had multiple fractures. From 
the histories, apparently only one of these (a grandchild, the mother of the 
patient) had blue sclerae. The expectation that only 50 per cent of the off- 
spring of an affected person married to an unaffected person will be affected 
did not hold true in this family, and neither did the rule (Key) that in such 
families the offspring with normal sclerae will have normal children. Attention 
is called to the differentiation of osteopsathyrosis idiopathica, osteogenesis 
imperfecta and hereditary hypoplasia of the mesenchyme which are mentioned 
as synonyms by Osler. 


EXPERIMENTAL STONE IN THE Biapper. R. McCarrison, Indian J. M. Research 
15:197, 1927. 


A diet of whole wheat flour, linseed meal, corn flour, salt and calcium 
phosphate proved to be potent in causing the formation of stones in the 
bladder in rats. This diet approaches in quality that used by the people in 
stone-areas in Northern India. 


EXPERIMENTAL GOITER UNRELATED TO Ioprne. R. McCarrison, Indian J. M. 
Research 15:247, 1927. 


In young rats a diet containing more than 60 per cent white flour or vitamin- 
poor carbohydrate, 20 per cent or less of protein with fats and inorganic 
salts including iodine, in adequate amounts, but not containing green vegetables 
or fruits, produced a definite goiter. An intense secretory hypertrophy of the 
thyroid was followed by replacement of secretory cells with fibrous tissue. 
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Tue HorMONE OF THE ANTERIOR HypopHysEAL Lope. I. DEMONSTRATION oF 
Irs Presence. B. ZonpeK and S. AscHHetm, Klin. Wchnschr. 6:248, 1927 


The administration of the hormone of the anterior lobe of the pituitary 
gland causes an infantile mouse to go into heat, but does not affect a castrated 
animal. The hormone acts by starting ripening of the ovarian follicles and 
mobilizing the ovarian hormone. This then specifically affects the uterus and 
vagina and causes heat. The pituitary hormone is the primary sex hormone, 
but works only by way of the ovarian or secondary sex hormone. 


J. D. Wittens. 


Pathologic Anatomy 


MALIGNANT NeEuroBLAsTOMA. B. Kwartin and J. R. Twiss, Am. J. Dis. Child. 
34:61, 1927. 


Three cases of abdominal neuroblastoma are reported in children aged from 
3 months to 3% years. Each patient presented an enlarged abdomen, cachectic 


anemia and multiple metastases. Rore E. Tavis 


Sickie Cet, ANEMIA. W. B. Stewart, Am. J. Dis. Child. 34:72, 1927. 


A review of the literature is given and a case reported in a child of Cuban 
descent. The child had been under observation for five and one-half years, and 
during this time the spleen passed from a greatly enlarged to an atrophic 


condition. x 
RutuH E. ‘Taytor. 


ADENOMA OF SALIVARY GLANDS. JosEPpH McFarLanp, Am. J. M. Sc. 174:362, 
1927. 


An adenoma of the parotid is reported. After thorough consideration, it is 
placed “at one end of a long series of tumors, at the other extreme of which 
are the ordinary mixed tumors.” 


Myositis OssiFicANs ProcressivaA. Amos R. Koontz, Am. J. M. Sc. 174:406, 
1927. 


One hundred and thirty-four cases have been reported of this strange disease, 
which is marked by multiple, if not by general, ossification of the voluntary 
muscles of the body, without apparent cause. In most cases there is also a 
congenital anomaly of the great toes or thumbs (micro-dactylia or brachy- 
dactylia). Koontz describes the one hundred and thirty-fourth case and reviews 
the literature briefly. 


THe RELATION BETWEEN CHOLESTEROLEMIA AND Deposits oF CHOLESTEROL IN 
THE GALLBLADDER: AN EXPERIMENTAL Stupy. F. E. BLarspett and L. R. 
CHANDLER, Am. J. M. Sc. 174:492, 1927. 


A hypercholesterolemia was produced in all animals by feeding cholesterol. 
A continued hypercholesterolemia resulted in deposits of cholesterol containing 
fat in certain characteristic cells in the mucosa and submucosa of the gali- 
bladder, when the cystic duct was patent. This occurred in both rabbits and 
dogs, but more readily in the latter. When the cystic duct was ligated before 
feeding cholesterol, the hypercholesterolemia was produced, but cholestero!l- 
containing fat was not found in the wall of the gallbladder, not even in the 
epithelium. The deposits of cholesterol in the wall of the gallbladder are 
dependent on absorption of cholesterol from the bile. 

AvutTHors’ SUMMARY. 
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CircuLATORY Factors INFLUENCING ForMAL OsTEOGENESIS. J. J. Morton and 
S. J. Staprns, Ann. Surg. 86:430, 1927. 
Retardation of healing at the site of a fracture and retardation of regenera- 
tion of the bone resulted from blocking the venous drainage by tying the 
saphenous vein. The experiments were performed on white rats and dogs. 


N. Enzer. 


Primary ULCER OF THE JeEyuNUM. I. S. Ravptn, Ann. Surg. 85:873, 1927. 


A case of primary ulcer of the jejunum is reported, and brief remarks on 
previously reported cases are given. ucts 


Tue ARTERIOLAR LESIONS OF GLOMERULONEPHRITIS. ARTHUR M. FISHBERG, 
Arch. Int. Med. 40:80, 1927. 


The arteriolar lesions of diffuse glomerulonephritis are of four histologically 
and pathogenetically distinct varieties : 

1. Acute necrotizing arteritis was found in the renal arterioles in three of 
eight patients dying during the acute stage of diffuse glomerulonephritis. These 
lesions are probably of the same (toxic?) origin as the glomerular lesions. 

2. Endarteritis obliterans was present in seventeen of twenty-nine cases of 
chronic diffuse glomerulonephritis in various stages. Endarteritis obliterans 
was not found in the early stages or often in the end-stage (scondary con- 
tracted kidney); it occurred predominantly in those patients who succumbed 
after the process in the glomeruli was still active. The histology of the lesion 
is identical with that seen when an artery is ligated, and the opinion is advanced 
that the endarteritis obliterans is due to the glomerular lesion blocking the blood 
current. 

3. Arteriolosclerosis similar in histology and distribution of the lesions to 
that found in essential hypertension was present in all twelve cases of secondary 
contracted kidney. It was not found in early cases and was of but slight degree 
in the moderately advanced cases. The occurrence of arteriolosclerosis is 
correlated with hypertension of long duration. 

4. Muscular hypertrophy in the media of the renal arterioles was well marked 
in many cases of chronic glomerulonephritis of considerable duration but still 
“active.” It was not found in the early stages. In cases of secondary contracted 
kidney of many years’ duration the medial muscle usually atrophies as it does 


in essenti , ion. 
ssential hypertension Avurnce’s Soman. 


MuttipLe MYELOMA witH Report or A Cast. Tuomas J. Cuartton, Arch. 
Int. Med. 40:98, 1927. 


A case report of multiple myeloma occurring in a woman, the patient being 
under observation for over two and one-half years, is given. Attention was 
first directed to the condition by a pain in the back, made worse by pressure. 
Bence-Jones protein was found in the urine, and on the basis of these two 
conditions a provisional diagnosis of multiple myeloma was made; roentgen- 
ray observations confirmed the diagnosis. The blood picture was that of marked 
secondary anemia. The icteric index and hemosiderosis of the liver and spleen 
at autopsy suggested that the anemia to a certain extent may have been of 
a hemolytic nature. The course of the disease was marked by progressive 
anemia and many pathologic fractures. At autopsy several pathologic fractures 
were seen, and most of the bones were destroyed by the tumor growth of the 
marrow. The histologic structure of the tumor tissue was that of a plasmo- 
cytoma. Metastases were not found, but plasma cells were present in the 


capillari iv 
pillaries of the liver. Avremente Senawany. 
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YELLOW ATROPHY OF THE Liver. AcuTE, SUBACUTE AND HEALED. J. D. Wison 
and E. W. Gooppasture, Arch. Int. Med. 40:377, 1927. 


Cases illustrative of an acute, a subacute and a healed yellow atrophy of 
the liver are presented. Recovery from acute yellow atrophy is probably more 
frequent than is generally believed. Different stages of the disease have been 
accurately recognized pathologically, namely, acute, subacute, chronic and healed 
stages. In the healed stage, the liver is grossly and irregularly lobulated. The 
hepatic parenchyma is represented by irregular masses of hyperplastic liver 
cells, which are separated by a vascular, collapsed stroma in which the skeleton 
of previous lobules persist to a greater or less degree. From this histologic 
picture the diagnosis may be made. As the initial lesion of acute yellow atrophy 
differs in distribution and in extent, if not in kind, from that of the ordinary 
toxic central necrosis, and as we are yet ignorant of the etiology, it is believed 
that the term “healed yellow atrophy of the liver” is preferable to the term 
“toxic cirrhosis” as applied to the condition of the liver which is healed. 


AutHors’ SUMMARY. 


THE RELATIONSHIP OF CHRONIC SUBDURAL HEMATOMA AND PACHYMENINGITIS 
HEMORRHAGIA INTERNA. R. A. Griswotp and F. Jersma, Arch. Surg. 
15:45, 1927. 


Necropsy results in eight cases are presented. The hemorrhage nearly always 
followed slight trauma. The reaction of the dura to the blood clot takes the 
form of proliferation of the endothelial cell, and the authors believe that the 
characteristic spaces lined by endothelium result from proliferation of detached 
bits of dural endothelium in the clot. These communicate with blood spaces 
and may give rise to secondary hemorrhages by rupture following slight 
increases in intracranial tension. A history of trauma was not given in all 
of the cases, but the histologic appearances were the same in all. Some of 
the clots showed a high concentration of bilirubin. The green pigment in 
these cases has been commented on by Cushing. The cells of the leptomeninges 
take up red blood cells and give rise to bilirubin. There was a history of 
alcoholism in five cases. Alcoholism is an important factor in the causation. 
Trauma was usually slight, and a predisposing vascular lesion seems likely. 


N. ENzer. 


RELATION OF THE PyLorus To DURATION oF EXPERIMENTAL GASTRIC ULCER. 
W. Hueuson, Arch. Surg. 15:66, 1927. 


Ulcerative defects in the lesser curvature of the stomach of dogs were 
produced by excision of small pieces of mucosa and infiltration with silver 
nitrate. In one half of the dogs operated on, a splinting of the pyloric opening 
was performed rendering it permanently patent. In such dogs, the ulcers 
healed more rapidly than in those in which the pylorus was not splinted. This 
splinting overcomes the delay in emptying time which results from spasm of 
the pylorus by irritation from the ulcer. Experimental ulcers cause a delay in 


the emptying time; by obviating this, healing is promoted. “Wire 


Deposition or Catctum SALts rn AREAS OF CALCIFICATION. J. C. Watt, Arch 
Surg. 15:89, 1927. 


As a result of his studies on calcification as it occurs in the pineal gland, 
various arteries, the choroid plexus and the thyroid, Watt believes the process 
of calcification is one of precipitation of calcium salts from the blood and is 
not a secretory phenomenon. He demonstrates the position of the calcium in 
sections and proves the deposit to be calcium by various staining reactions, 
solubility in acids and their close structural resemblance to the deposits oi 
calcium salts when precipitated in colloidal solutions. MS. Sore 
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EXPERIMENTAL OBSERVATIONS ON THE GROWTH oF Lonc Bones. GATEWoop and 
B. P. Mutien, Arch. Surg. 15:215, 1927. 


Lead shot was introduced at carefully measured intervals into the femur 
of young rabbits. As measured by the roentgen ray, no growth occurs in the 
shafts. This proved to be so under normal conditions as well as when an 
increased functional demand was created by artificial closure of the epiphyses. 
This was done by destroying the cartilage nearest the joint. ey 


FataL Putmonary Emsouism. E. F. Henperson, Arch. Surg. 15:231, 1927. 


In 6 per cent of the necropsies, it was found that death was the result of 
pulmonary embolism resulting from surgical procedures. The studies of these 
cases show that the average age and weight of the patients are higher than in 
the average patients on whom operation is performed and that the blood 
pressure is slightly lower. Postoperative infection was present in a large 


percentage. N. Enzer. 


Tue RELATION oF OBesity TO FATAL PosToPERATIVE PULMONARY EMBOLISM. 
A. M. Snett, Arch. Surg. 15:237, 1927. 


A high incidence of pulmonary embolism was found in obese patients. 
N. Enzer. 


PosToPERATIVE Puuesitis. G. E. Brown, Arch. Surg. 15:245, 1927. 


Unless tenderness along the course of the veins was present, a diagnosis of 
phlebitis was not made. Edema and fever are important corroborative signs, 
also pulmonary infarctions. Fatal pulmonary embolism did not occur in 
eighty-seven cases of this condition. Most of the cases occurred in the spring 
and fall. Bacteriologic studies did not yield positive results. ol 


Status THymico-LyMPHATICUS CONSIDERED IN THE LIGHT OF RECENT WoRK ON 
THE THyMus. Major GreeENwoopv and Hitpa M. Woops, J. Hyg. 26: 305, 
1927. 

The concept of a status thymicolymphaticus so far as it is scientific belongs 
at present wholly to the statistical order of ideas and is in pari materia with 
the concept of racial susceptibility to disease. It is possible, for instance, that 
Swedish people are more susceptible to pulmonary tuberculosis than English. 
A practitioner confronted with a case of pulmonary tuberculosis might reason- 
ably take the racial factor into account, and, other things equal, give a more 
cautious prognosis when the patient is Swedish than when he is English. But 
if the case had ended fatally much sooner than his general experience of the 
physical signs and symptoms of phthisis had led him to expect, he would hardly 
record on the death ceftificates: phthisis—Swedish nationality. The present 
use in certification and in evidence in coroners’ courts of the phrases status 
lymphaticus and status thymicolymphaticus is a good example of the growth 
of medical mythology. A nucleus of truth is buried beneath a pile of intel- 
lectual rubbish, conjecture, bad observations and rash generalization. This 
heap of rubbish is described in the current scientific jargon and treated as 
an orthodox shrine. Indeed, when men of science speculate as to the nature 
of the antiepinephrine produced to excess in status thymicolymphaticus, one 
feels how well merited was the rebuke administered to some clinical endo- 
crinologists by G. N. Stewart, who, in discussing certain papers on “hypo- 
adrenal” constitutions, said: “In reading this paper and many others by 
‘clinical endocrinologists,’ especially the French and the Italians, the physiologist 
can scarcely escape the feeling that here he has broken through into an uncanny 
fourth dimension of medicine, where the familiar canons and methods of 
scientific criticism are becoming foolishness, where fact and hypothesis are 
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habitually confounded and nothing is but what is not.” At the present moment 
we have not sufficient knowledge of the frequency of the single and combined 
anomalies which have been thought to define anatomically status lymphaticus or 
status thymicolymphaticus in a healthy population to permit us to assign the 
least importance to the recognition of these stigmas in the bodies of those 
whose deaths, apart from status lymphaticus, would in more pious, but not more 
superstitious, days have been attributed to the visitation of God. 


AvutTHors’ SUMMARY. 


Tue Errect or VENOUS STASIS ON THE PROTEINS OF BLOOD PLASMA AND ON THE 
RATE OF SEDIMENTATION OF THE RED Bioop Corpuscies. E. D. PrLass and 
M. D. Rourke, J. Lab. & Clin. Med. 12:735, 1927. 


Prolonged venous stasis leads to dehydration of blood and to an increase 
of plasma proteins. The fibrin, globulin and albumin are each increased and to 
a greater extent than can possibly be accounted for by concentration of the 
plasma alone. The increase in the separate proteins are not equal to each 
other, nor is any one consistently higher or lower than the others. -Authors 
believe that certain catabolic products formed in the tissues by reason of the 
anoxemia imposed by the venous stasis have acted on the cell “membranes” 
of both the capillaries and the tissue cells, increasing their permeability to 
protein. It is suggested that the lymph fluid has increased in protein content 
by diffusion of protein from the cytoplasm of the tissues which it surrounds, 
and that this lymph fluid, having become higher in protein than normal plasma, 
subsequently loses protein to the plasma, thereby increasing the total plasma 
proteins. The marked increase in fibrin during venous stasis points to reserve 
fibrin in the tissues. The sedimentation rate is increased by prolonged venous 
stasis, and it is suggested that the increase is probably due chiefly to increased 


fibrin. S. A. Levinson. 


OsTEocLASTOMA (MyELom SARCOMA) OF THE HUMAN FEMALE Breast. H. J. B. 
Fry, J. Path. & Bact. 30:529, 1927. 


A “teratoid” mixed tumor of the breast is described, in which the pre- 
dominant feature is the presence of multinucleated giant cells of “myeloid” 
type. These cells seem to be “foreign-body” giant cells of the nature of 
osteoclasts. The cartilaginous and osteoid tissue appears to be derived by 
metaplasia from the fibrous tissue of a fibro-adenoma to which the sarcomatous 
tissue and giant cells are regarded as a tissue reaction. 

AvuTHOR’s SUMMARY. 


NEOPLASMA OF THE CueEsT. J. E. A. LynuaAm, Tubercle 8:262, 1927. 


This is essentially a clinical and roentgenologic study of neoplasms in the 
chest, considering carcinoma, sarcoma, dermoid cysts, fibroma and other tumor 
conditions, primary as well as secondary. H. J. Corre. 


BINUCLEATE CELLS AND GIANT CELLS IN TissUE CULTURES AND THE SIMILARITY 
OF THE LATTER TO THE GIANT CELLS oF TUBERCULOUS LESIONS. WARREN H. 
Lewis, Tubercle 8:317, 1927. 


The conclusions and material in this article are closely identical to that 
published in the Am. Rev. Tuberc. 15:616, 1927. H. J. Corre. 


An EXPERIMENTAL STUDY ON THE GENESIS OF THE INITIAL STAGES OF CIRRHOSIS 
OF THE Liver. JosepH F. Martin, Ann. de méd. 21:89, 1927. 
Martin tried to induce cirrhosis of the liver in guinea-pigs by using the 


method of Findlay. The animals received 5 mg. of manganése de chlorine in 
1 cc. of distilled water subcutaneously and were killed at different intervals 
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following the injection. He arranges the hepatic lesion chronologically as 
follows: (1) an insular periportal vasodilatation; (2) mitochondriolysis at 
different stages, preceding the alteration of the cellular cytoplasm; (3) granular, 
fatty, or atrophic degeneration of cells gathered in rings; (4) a mesenchymatous 
reaction around the areas of the degenerated parenchyma; (5) destruction of 
the parenchymatous elements by scar tissue. The value of changes in mito- 
chondria as an indicator of the incipient stages of hepatic cirrhosis is 
emphasized. The lesion starts in the parenchyma, and is followed later by 
involvement of the interstitial tissue. > SE Ben 


ABDOMINAL LYMPHOSARCOMA WITH METASTASIS IN THE CRANIOFACIAL BONES; 
FatseE CHtoromas. A. Voipe and N. L. Brorse, Arch. d. méd. d. enf. 30: 
73, 1927. 


Two cases of primary lymphosarcoma of the perirenal lymph glands in 
children are reported with exhaustive clinical data and complete postmortem 
observations. In each case there was extensive metastasis in the flat bones, 
especially in those of the cranium and of the face affording, in the latter 
instance, a typical picture of chloroma. In addition, there was an intense 
anemia, giving a greenish-yellow tinge to the skin; the liver was enlarged 
and there was hyperplasia of all the accessible lymph nodes. The patients 
were boys, aged 3 and 4 years, respectively, who had died during the fourth 
month of invasion. Particular attention is invited to the differential diagnosis 
in such cases; not only should careful study of the blood be made, but also 
examination by puncture of the neoplastic pulp, the marrow and the spleer. 


CLINICAL AND STATISTIC OBSERVATIONS ON MyYoMAS OF THE STOMACH. 
Nicrisot1, Arch. per le sc. med. 49:1, 1927. 


Nigrisoli describes one case of leiomyoma of the stomach in a woman whose 
mother died from a malignant abdominai tumor and one of whose sisters was 
operated on for a benign abdominal tumor and another for an ovarian cyst. He 
collected seventy other cases in the literature (from 1914 to October, 1926), 
which he adds to Nassetti’s statistics of 140 myomatous tumors of the stomach, 
collected in 1914. Among these 211 cases, 99 were myomas, 53 fibromyomas, 
the rest myosarcomas and other tumors of myomatous origin. A detailed survey 
of the collected cases—including the clinical diagnosis—is added. 


K. ScHULHOF. 


GRANULOMATOUS ForRM oF PRIMARY SPLENOMEGALY (SPLENOGRANULOMA). 
C. Gamwna, Arch. per le sc. med. 49:109, 1927. 


Gamna deals with the papers of various authors who confirmed—with some 
exceptions—the existence of a peculiar morbid entity described by him in 1922. 
He published the report of several cases of primary splenomegaly with little if 
any changes in the blood. The changes are limited to the spleen and the adjacent 
lymph nodes. The follicular apparatus of the spleen is intact, while there is a 
proliferation of granulomatous tissue from the fixed adventitial reticulo-endothelial 
elements of the pulp. The collagen and elastic fibers and the walls of the 
blood vessels of the spleen present a hyaline degeneration and impregnation 
with an iron-containing pigment. The abundant siderosis causes the macro- 
scopic appearance of tobacco-colored nodules (“Gamna’s nodules”). In his 
cases, he did not observe any changes of the liver nor ascites. Splenectomy was 


foilowed by yery in five cases. 
by apparent recovery e K. ScHULHOF. 


RARE MALFORMATION OF Kipney. F. De Gaetan, Arch. per le sc. med. 49:138, 


1927. 


The anomaly was found in an infant, aged 41 days, who died of capillary 
bronchitis. The author believes that the lateral torsion, especially of the left 
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kidney, was greater in his case than in any other described before. The lower 
part of the hilum was turned laterally. Besides this, both kidneys were hyper- 
trophic, lobated and slightly ectopic and the renal blood vessels anomalous. 


K. ScHULHOoF. 


CaLciryING FocaAL BRoNCHOPNEUMONIA. A. Fasris, Arch. per le sc. med. 49: 
201, 1927. 


The patient had been operated on for cancer of the breast and had died of 
bronchopneumonia. She also had a fracture of the femur. The alveolar 
septums of the lungs, bronchi and the tunica media and interna of the small 
blood vessels were infiltrated with calcium salts. The author claims that no 
other case of similar lime metastasis had been described so far in the Italian 


literature. K. ScHULHorF. 


METACHROMATIC SUBSTANCE IN WALL OF BLoop VeEssets. M. C. BERNARDO, Arch. 
per le sc. med. 49:220, 1927. 


Bernardo stained arteries with cresyl violet R, as recommended by 
A. Schultz. She observed constantly in syphilitic aortitis in young subjects a 
metachromasia (scarlet red color) of the intima of the vasa vasorum. This 
feature was absent in normal and in arteriosclerotic vasa vasorum. The meta- 
chromasia of the media was as a rule more pronounced than in normal and in 
arteriosclerotic controls. It was constant in the cerebral arteries in general 
paralysis and in the renal arteries in syphilitic nephrosclerosis. Senile dilata- 


tion of the aorta occurs without metachromasia. K. ScBULHOF 


DEGENERATIVE CHANGES AND FUNCTIONAL ALTERNATION IN PARENCHYMA OF 
Liver. A. Muaera, Arch. per le sc. med. 49:225, 1927. 


The author injected rats simultaneously with methylene blue and various 
poisons. Different parts of the liver stained unequally. He found the gravest 
degenerative changes in those cells of the liver, which contained methylene 
blue. He concludes that this is evidence proving the theory that parts of the 
liver alternate in the function, and that those parts that are active at the time 


of the poisoning are the ones that are gravely affected. = Saons, 


EXPERIMENTAL HyYPERCHOLESTEROLEMIA AND VASCULAR CHANGES. M. THOLLDTE, 
Beitr. z. path. Anat. u. z. allg. Path. 77:61, 1927. 


The frequently investigated question of the relation of hypercholesterolemia 
to atherosclerosis is still the subject of controversy and of experimental 
research. So long ago as 1914, Anitschkow had stated that it is necessary to 
distinguish two forms of atherosclerosis brought about experimentally in the 
rabbit, an epinephrine or mechanical type and a cholesterol or toxic type. More 
recently (1922, 1925), Schmidtmann had claimed that cholesterol feeding which 
leads to hypercholesterolemia in the rabbit is associated with an increase in 
blood pressure which runs parallel to the increased cholesterol content of the 
blood, and that atherosclerosis results only when the hypercholesterolemia is 
associated with increased blood pressure. She ascribed the hypertension to an 
epinephrine-like or synergistic action of the cholesterol. Thdélldte reinvestigated 
this subject. He criticizes Schmidtmann’s weekly blood pressure readings, 
claiming that such infrequent measurements do not give a true pressure curve. 
In his experiments the blood pressure was read daily during: the control period 
and twice daily during the period of cholesterol feeding, the latter consisting 
of cholesterol in linseed oil. The experiments had a duration of from 121 to 423 
days, and the total amount of cholesterol fed varied from 52 to 211.5 Gm. No 
changes in blood pressure, greater than the normal physiologic variations, were 
noted in these protracted experiments. The cholesterol content of the blood 
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began to increase on the tenth to seventeenth day after the beginning of 
cholesterol feeding, and reached its highest point of more than fifteen times 
the original value on the one hundred and sixth to the one hundred and forty- 
fifth day. After maintaining the maximum level for a few days, a progressive 
decrease in blood cholesterol occurred, until a level of from two to three times 
the original normal value was reached, at which point the figures remained 
constant. With the decrease in cholesterol content of the blood the gross 
lipemia of the serum disappeared. Although no increase in blood pressure 
was noted by Thdlldte, marked atherosclerosis of the aorta was present, and 
similar changes were seen also in the veins, in which the pressure is low. 


O. T. ScuHvuttz. 


RupDIMENTARY Appennicitis. L. Ascnorr, Beitr. z. path. Anat. u. z. allg. Path. 
77:141, 1927. 


Aschoff devotes the first part of his contribution to vigorous protest against 
Ricker’s conception that the primary factor in the pathogenesis of appendicitis 
is a circulatory disturbance which leads to necrosis, and against Réssle’s con- 
tention that the appendix normally undergoes active peristaltic contractions, 
absence of which predisposes to infection. One of the advantages of being 
editor of a journal in which the editor’s adversaries publish their contributions 
is that the editor may have the last word, even on so old a subject as the 
pathogenesis of appendicitis. Aschoff maintains his previously expressed 
opinion that appendicitis results from the prolonged contact of certain patho- 
genic bacteria with the mucosa, the retention being favored by the normal 
contractures of the appendix and by the furrows in its mucosa. He does not 
deny the occurrence of peristaltic activity, but claims that this is so slight as 
to have no effect in causing either circulatory disturbances or infection. 
Aschoff next proceeds to a discussion of a previously published observation of 
one of his students concerning the apparently normal appendix removed in the 
course of other abdominal operations, for which Aschoff’s term “stolen appendix” 
appears to correspond to our “prophylactic appendix.” In some of such 
apparently normal appendixes Brauch had described the presence of a few 
leukocytes in the muscle coats. He had considered the process a physiologic 
one. In a further series of appendixes from cases of so-called chronic appen- 
dicitis and of apparently normal “stolen appendixes,” Aschoff detected similar 
changes in a fair proportion. He concludes that the presence of a few leuko- 
cytes in the muscle coats is not physiologic, but is the result of a mild, true 
inflammatory process, which he terms rudimentary appendicitis. In two such 
appendixes serial sections revealed the area of primary mucosal involvement. 
He believes that mild, acute inflammation of the appendix is more common 
than is generally believed to be the case, and that the process frequently heals 
without the development of clinical symptoms. ino; 


OsteoscteroTic ANEMIA. M. B. Scumont, Beitr. z. path. Anat. u. z. allg. Path. 
77:158, 1927. 


To a number of Ziegler’s Beitrige issued as a Festschrift for Paul Ernst, 
M. B. Schmidt contributes a detailed histologic study of the bone and marrow 
of a case of osteosclerotic anemia and a discussion of the possible relations 
of this condition to infantile Albers-Schénberg marble bone disease. Schmidt’s 
patient was a man who died at the age of 56 years. Pallor was noticed first 
in 1924. In June, 1925, the erythrocyte count was 2,900,000; hemoglobin, 40 
per cent; leukocytes, 3,000, and color index, 0.61; a few megaloblasts and many 
normoblasts were present. During the last admission, from January to June, 
1926, the erythrocyte count had decreased to 1,500,000; hemoglobin, from 30 to 
28 per cent; leukocytes, from 3,200 to 2,500, and color index, 1.0; during this 
time there were no abnormal red or white cells. The spleen was enlarged. 
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The hypophysis was slightly increased in size, but was normal microscopically. 
On microscopic examination there was found in the skeleton a generalized 
condition of replacement of the fatty and hemopoietic marrow of the spongiosa 
of the bones by rather firm fibrous tissue, in which moderate new formation of 
bone had occurred; the original bone trabeculae were increased in thickness. 
The cortical bone did not show any changes. The anemia, of secondary and 
later of aplastic type, was ascribed to the fibrous replacement of marrow, and 
the condition is considered a system disease involving the marrow and leading 
to disturbance of both its osteogenic and hemopoietic functions. Albers- 
Schénberg disease occurs in children, and is characterized by increased bone 
formation and greater density of the bones with a tendency to spontaneous 
fracture, and by the absence of anemia. As a second type of this disease 
Assmann had described a condition in which the changes in the bone were similar, 
but were accompanied by secondary anemia. The latter form, which had been 
termed osteosclerotic anemia, occurs in both adults and children. Schmidt 
thinks that the fact that his patient was free of symptoms until two years 
before death speaks against the view that the osteosclerotic form with anemia 
is the end-stage of Albers-Schénberg disease arising in childhood. 


O. T. Scuutrz. 


THE Harpness oF Bone. R. Ross te, Beitr. z. path. Anat. u. z. allg. Path. 77: 
174, 1927. 


Roéssle adopted the Brinnell method of testing hardness for determining the 
hardness of bone, the scratch method being found less satisfactory. The compact 
portion of the diaphysis of the femur was used for study. Bone hardness 
was found to bear a relation to the specific weight of the bone, but not to its 
calcium content. The bone of young children is softer than that of adults, but 
the normal degree of hardness of adult bone is attained early with the lamina- 
tion of the compact layer. Senile bone retains the normal hardness, even 
when marked osteoporotic atrophy is present. Pathologic increase in hardness 
was not detected in any condition; decrease in hardness occurred in local and 
general destructive diseases of bone. O. T. Saxcurz. 


METASTATIC SARCOMA OF THE Iris. E. von Hippet, Beitr. z. path. Anat. u. z. 
allg. Path. 77:209, 1927. 


Metastatic intra-ocular sarcoma is less frequent than secondary carcinoma, 
of which about 100 cases are recorded in the literature. Von Hippel could 
find reported in the literature only nine cases of metastatic sarcoma involving 
the iris and ciliary body, two of which were not subjected to anatomic examina- 
tion. In four a pigmented tumor of the skin was the primary seat, in two a 
tumor of the mediastinum, in one a sarcoma of the mammary gland, in one 
the sheath of the optic nerve, and in one the primary tumor was not stated. In 
1926, Elsching reported, as the first case arising from a sarcoma of an internal 
organ,-a sarcoma of the uvea secondary to sarcoma of the ovary. Von Hippel 
adds a tumor of the iris and ciliary body of a child, aged 10 months. The 
posterior portion of the eye was not involved. The primary tumor was an 
obstructing round cell sarcoma of the pylorus, itself a rare type of tumor, 
especially at so early an age. Ot Seeees. 


PHLORHIZIN NECROSIS OF THE Liver. F. Fiscuter, Beitr. z. path. Anat. u. z. allg. 
Path. 77:217, 1927. 


The increased susceptibility of the liver to toxic agents during starvation is 
well known. Fischler describes the occurrence of necrosis of the liver in 
rabbits rendered glycoprivic by starvation and phlorhizin. Some animals 
received in addition epinephrine, with the object of increasing sugar mobiliza- 
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tion. In one series of starved phlorhizinized rabbits the common duct was ligated 
to increase the damage to which the liver might be subjected by disturbed 
function, and one starved phlorhizinized rabbit with the common duct ligated 
received epinephrine. Six of the starved animals that received phlorhizin 
alone were saved by means of injections of dextrose. In nine (75 per cent) of 
twelve experiments successfully carried to completion, necrosis. of the liver was 
noted. The necroses were central in origin, often cccupied several lobules, 
and bore a striking resemblance to those of eclampsia; some were hemorrhagic 
and in others leukocytic infiltration was present. Deprivation of carbohydrate 
and reduction in the glycogen content of the liver apparently render this 
organ susceptible to toxic materials which it handles without damage under 


itions. 
normal conditio O. T. Scuutrz. 


OrIGIN OF HyALIN AND Amytor. H. Loescucke, Beitr. z. path. Anat. u. z. allg. 
Path. 77:231 (1927). 


Starting with the assumption that the body produces precipitating antibodies 
against ‘its own degraded proteins, Loeschcke explains hyaline degeneration of 
fibrous tissues as the result of local precipitation in the tissues in which there 
occurs a cyclic destruction of protein, as in the ovary, mamma, and axillary 
apocrine sweat glands, or progressive slow destruction, as in arteriosclerosis 
with a consequent decrease in the blood supply. Amyloid is explained as a 
local precipitation of leukocytic antigen, the localization of the deposition being 
due to the site of formation of antibody in the cells of the reticulo-endothelial 


system. O. T. ScHuttz. 


DicePpHALY. G. B. Gruper and H. Eyer, Beitr. z. path. Anat. u. z. allg. Path. 
77:240, 1927. 


Gruber and Eymer record an anatomic study of six examples of dicephaly 
with varying degrees of reduplication of the vertebral column. The degree of 
reduplication of the internal organs depends on the extent of duplication of 
the vertebral column. Heubner had claimed that every dicephalic monster 
has a double respiratory system; this was not true of the first case in the 
present series. In one case with doubling only of the cervical vertebral column, 
four phrenic nerves had been formed. The position and shape of the internal 
organs is influenced by the space available for them during the developmental 
period. The contribution is embellished by a reproduction of an illustration 
of an adult dicephalic Turkish soldier, dated 1697, and that of a dicephalic 


child, dated 1512. O. T. Scuvuttz. 


JuventILE HypertropHic Periostitis. H. HottHusen, Beitr. z. path. Anat. u. z. 
allg. Path. 77:318, 1927. 


Holthusen describes differences, as determined roentgenologically, in the 
hypertrophic periostitis or hypertrophic pneumic osteo-arthropathy of 
Bamberger-Marie of young growing children as compared with adults. In the 
latter the periosteal thickening predominates over bone formation, whereas in 
juveniles, in whom bone formation is still active, a greater degree of periosteal 
bone formation occurs. Holthusen’s patient was a girl, aged 18, with marked 
evidences of infantilism. O. T. Scnutrz. 


Tumor OF THE ENpocarpium. A. Brnper, Beitr. z. path. Anat. u. z. allg. Path. 
77: 332, 1927. 


A soft polypoid tumor the size of a hen’s egg was found in a woman who 
died at the age of 45 years; it was attached by means of a narrow pedicle to 
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the auricular septum and projected into the left auricle. It was composed of 
gelatinous mucoid tissue and contained blood vessels whose endothelium was 
continuous with that covering the mass, a point which leads Binder to conclude 
that the structure was an organized thrombus rather than a neoplasm. 


O. T. ScHvutrtz. 


HYALINE Bopres In A LYMPHOGRANULOMA OF THE STOMACH. C. FROBOESE, Beitr. 
z. path. Anat. u. z. allg. Path. 77:363, 1927. 


A superficially ulcerated, nodular lesion of the stomach, obtained at opera- 
tion, had the characteristic histology of Hodgkin’s lymphogranuloma. In 
addition to the usual cellular elements it contained !arge numbers of acidophilic 
hyaline bodies. Some of these were small and intracellular, others were large 
and extracellular. The material stained deeply by the Weigert myelin method, 
an indication of its lipoid nature. After prolonged discussion and debate of all 
the possibilities relating to the formation of hyaline bodies, the author concludes 
that they are formed within histiocytes, and that their presence is an indication 
of the protective function of these cells, which take up and store noxious sub- 
stances and by intracellular synthesis transform the latter into harmless 
materials which manifest themselves morphologically as so-called hyaline 


bodies. O. T. ScHvutrz. 


HypopLasiA OF THE Kipney. R. Hawser, Beitr. z. path. u. z. alig. Path. 77: 
417, 1927. 


The left kidney apparently was absent in a man who died at the age of 53. 
The left ureter opened normally into the bladder; at its upper end was a 
rudimentary pelvis which was capped by a small amount of tissue. The left 
renal artery and vein were absent. Thorough microscopic examination of the 
tissue which represented the left kidney failed to reveal any glomeruli. A small 
number of epithelial lined tubules were embedded in fibrous tissue. On the 
basis of this case and of the previous literature, Hanser enters into a discussion 
of the differential diagnosis of unilateral aplasia and hypoplasia of the kidney. 
He concludes that even the most careful microscopic study will not at times 
permit an absolutely certain decision as to whether a rudimentary kidney has 
resulted from aplasia or hypoplasia. He interprets the tubules present in his 
own specimen as derivatives of the renal blasteme and therefore decides that 


his is an example of hypoplasia. O. T. Scars: 


Crossep Dystop1A or THE THyMus. P. ScuNerper, Beitr. z. path. u. z. allg. 
Path. 77:449, 1927. 


Developmental anomalies of the thymus are rare. Schneider briefly reviews 
the previously recorded examples and describes, as a condition not previously 
noted, crossed dystopia of the thymus in a boy, aged 11. From the normally 
situated upper cervical portions the larger lower portions of the two lobes 
crossed each other, the main portion of the left lobe lying anteriorly and on 
the right side, and the right lobe on the left side. O. T Sau. 


PatHotocic Histotocy oF Leontiasts Ossea. H. Marx, Beitr. z. path. u. z. allg. 
Path. 77:501, 1927. 


Marx describes in detail the microscopic anatomy of portions of bones 
removed from a case of leontiasis ossea. The bone consisted of a diffuse mixture 
of osseous trabeculae and fibrous tissue. The latter in places was cellular and 
appeared to be in active growth. New bone formation and bone resorption 
were active. Resportion occurred by means of osteoclasts and was lacunar in 
type. Bone formation occurred by direct transformation and calcification of 
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the newly formed fibrous tissue, both by direct apposition on older bone 
trabeculae and within masses of fibrous tissue without the presence of osteo- 
blasts or osteoid tissue. The newly formed bone was vascular. Those areas 
in which the process had apparently come to rest were composed of irregular 
trabeculae of bone which enclosed islands of dense fibrous tissue. The patho- 
logic process with which that described is most similar is osteitis fibrosa, 
which differs, however, from leontiasis in the formation of osteoid tissue and 
in the relatively avascular condition of the bone which is formed. Although 
there may be considerable similarity in the two processes, Marx concludes 
that true leontiasis ossea is a distinct disease. i. 


Errect OF ROENTGEN RADIATION ON THE Kipney. G. Domack, Beitr. z. path. 
u. z. allg. Path. 77:525, 1927. 


Domagk devotes fifty-one pages to an experimental study of the effect of 
roentgen irradiation on the kidney of the rabbit. The work had its inception 
in a fatal chronic interstitial nephritis which followed the therapeutic irradia- 
tion of the abdomen of a girl, aged 9, for tuberculosis mesenteric lymphadenitis. 
The earliest changes noted in the rabbit’s kidney were clumping and disap- 
pearance of the cytoplasmic rods and distortion of the mitochondrial apparatus 
of the convoluted tubular epithelium. These alterations increased progressively 
with the duration after an adequate dosage of radiation, and, after some time, 
led to atrophy and destruction of the tubular epithelium and to the presence of 
casts within the tubules. These tubular changes are the result of colloid 
chemical alterations which lead to swelling and partial coagulation of the 
cytoplasm. The glomeruli were relatively resistant and showed only congestion. 
With the passage of time the injured tubules were replaced by fibrous tissue 
which was often infiltrated by lymphocytes. The end-result was a small, con- 
tracted, granular kidney. The nitrogen content of the urine was increased as 
the result of water retention. Marked decrease in weight which followed 
irradiation in some of the animals was held to be due to destruction of protein 
and not to loss of water. Decrease in concentrating power of the kidney was 
noted in some of the animals and a few developed anuria. Animals maintained 
on a diet high in protein and low in water showed more marked changes than 
those kept on normal diet. ed 


RUPTURE OF A DrtaPpHRAGMATIC Herntat Sac. J. Linine, Centralbl. f. allg. 
Path. u. path. Anat. 40:97, 1927. 


An apparently normal male child 3 days old died suddenly after marked 
dyspnea. At the autopsy the diaphragm in the left tendinous part contained a 
smooth-edged opening 3.5 by 2.5 cm., through which a goose-egg sized sac pro- 
truded that was lined with peritoneum and filled with everything in the peritoneal 
cavity except the liver, 5 cm. of ileum, the first part of the ascending colon and 
the rectum. Two tongue-like projections, the largest 25 by 20 by 4 mm., 
extended from the left lobe of the liver into the sac. A recent tear in the sac 
5 cm. long with .blood-stained edges permitted several loops of small bowel to 
enter the left pleural cavity. The left lung was atelectatic, and the mediastinum 
displaced to the right of the midline. Presumably the hernial sac burst after the 


stomach was distended with food. a 


Tue Patnotocy or Apoptexy. K. Westpnat and R. BAr, Deutsches Arch. f. 
klin. Med. 181:1, 1926. 


At autopsy pure cerebral hemorrhage, combinations of anemic necrosis and 
bleeding in a single focus, and separated foci of anemic necrosis and bleeding 
in the same brain were noted. In the bloody softened foci and their immediate 
Vicinity there occurred a variable but usually widespread necrosis of arteries, 
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arterioles, capillaries and veins independent of arteriosclerosis in the brain 
vessels. Bleeding occurred from many vessels, occasionally from the so-called 
miliary aneurysms of Charcot, at times from apparently uninjured vessels, and 
many foci showed at their edge that they consisted of numerous small bleeding 
places. The occurrence of white and red softening in gne spot and again 
separated in the same brain indicated a common origin for both. Apoplexy 
without demonstrable anatomic changes was thought due to sudden anemia of 
parts of the brain due to angiospasm or to arteriosclerotic functional 


disturbances. 
a GrEorGE RUKSTINAT. 


On THE HISTOPATHOGENESIS OF PeRTHES’ DISEASE, ON THE BASIS OF AN Earty 
Case. Kart Rockemer, Frankfurt Ztschr f. path. 35:1, 1927. 


The histologic changes in an early case of Perthes’ disease are described. 
There was an almost complete necrosis of the spongy bone of the head of the 
femour although the articular cartilage was still supported by it. Furthermore 
the spongy part of the head had been the site of a pathologic impression frac- 
ture. Evidence of repair could not be demonstrated in the early stage of the 
disease. 

Rockemer points out that in this and a number of other cases of Perthes’ 
disease the changes are in agreement with those seen in Koéhler’s disease of the 
head and of the second metatarsus. He attempts to decide the pathogenesis of 
Perthes’ disease on the basis of the histologic picture, and thinks it probable 
that a disturbance of nutrition lies at the basis of the disease made possible by 
the special nutritive conditions for the head of the femur. The nutritive dis- 
turbance in most cases is brought about by trauma. E. M. Hau 


FrEE TRANSPLANTATION OF THE UPPER EXTREMITY THROUGH AMNIOGENIC MAL- 
FORMATION. L. Hirscw and H. Rerneck, Frankfurt Ztschr. f. Path. 35:48, 
1927. 


The authors cite a case of extreme malformation in a new-born child in 
which there had been a transplantation of the left upper extremity to the lower 
part of the left trunk. They believe that an anomaly of the amnion effected a 
free transplantation of the “anlage” of the extremity. As proof of this they 
call attention to a demonstrable scar at the shoulder at the usual location of 
the arm and also to the peculiar innervation of the limb. Instead of segments 
C4 to D1 of the plexus brachialis supplying the part, the nerves are derived 
from segments D9 and 10. Furthermore, the scar in the skin on the leit 
shoulder convexity shows visible patterns which correspond closely to the bone- 
building part on the head of the misplaced humerus. For these reasons the 
authors consider that the arm was originally formed in the normal place. 


E. M. HALtt. 


EvectiveE Fatty DEGENERATION OF THE ISLANDS oF LANGERHANS IN ACUTE PAn- 
CREATITIS WITHOUT D1aABetes. Lupwic Kocn, Frankfurt Ztschr. f. Path. 
35:107, 1927. 


The author cites a case of acute pancreatitis which developed in a very fat 
woman, aged 60, who had gallstones. The illness was of five days’ duration. 
The head and half the body of the pancreas were intact the remaining portion 
showed hemorrhage, necroses and fat necrosis. In this part the cells were all 
destroyed while in the better preserved part the islands of Langerhans show a 
marked fatty degeneration. Sugar did not appear in the urine. The author 
thinks that the island hormone is contained in the remaining organs of the body 
in amounts sufficient to prevent glycosuria over a short period. OMe a 
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Ascaris IN FAtitopraAN Tuse, H. Horst6trer, Wien. klin. Wchnschr. 40:878, 
1927, 


An ascaris parasite was found in the left tube in a pregnant woman who 
died from peritonitis, presumably from perforation of the intestine by the 
parasite. 


PerIARTERITIS Noposa. P. KimMetstieL, Virchows Arch. f. path. Anat. 265: 
16, 1927. 


The author reports a microscopic study of four cases of periarteritis nodosa, 
in three of which only microscopic changes were detectable. The arterial lesion 
was characterized by medial degeneration, intimal proliferation, and adventitial 
round cell proliferation, none of which processes bears any secondary relation 
to any of the others, all being the result of the primary incitant. The latter is 
probably an allergic condition of the arterial system. The discussion reiates 
chiefly to an evaluation of the relation of the nerve changes and the interstitial 
myocarditis noted in three cases to the arterial involvement. The three condi- 
tions are held to be the result of the same noxious agent. O. T. Semuses. 


OsLITERATIVE Hepatic ENnpopuiesitis. S. GAspAr, Virchows Arch. f. path. 
Anat. 265:31, 1927. 


In a girl, aged 18, the liver was the seat of a widespread endophlebitic process 
which involved the small as well as the large branches of the hepatic veins. 
Although such a process in the smaller branches has usually been looked on as 
secondary to thrombosis of the larger veins due to endophlebitis, Gaspar believes 
that the inflammatory process in his case involved primarily the smaller veins 
as well as the larger ones as the result of a perivascular syphilitic process which 
led to the formation of miliary gummas in the adventitial tissue. 


O. T. ScHuULtTz. 


THe Errect ON THE Liver oF EXPERIMENTAL OpsstruUcTIvE JauNpice. L. 
LoeFFLER, Virchows Arch. f. path. Anat. 265:41, 1927. 


Loeffler criticizes previous work, the aim of which has been the elucidation 
of the sequence of events that lead to the changes which result from experimental 
ligation of the common duct, in that the attention has been focused on the 
parenchyma of the liver rather than on the liver as a whole. Working with 
rabbits, he studied the circulation of the liver in vivo by the method of capillary 
microscopy at various, and especially early, periods after ligation of the ducts, 
and correlated the circulatory changes with the histologic ones. He insists that 
retention of bile does not render the liver cells free from fat or glycogen, that 
it does not cause disappearance or necrosis of liver cells, that it does not stimulate 
the bile ducts or connective tissue to proliferation, and that it does not cause 
leukocytic or monocytic infiltration of the damaged liver tissue. All of these 
changes, which are the ones uniformly described as following ligation of the duct, 
are the result of the action of the bile on the nervous and circulatory mechanisms 
of the liver, to disturbances of which the parenchymatous and interstitial changes 


are §$ : 
e secondary O. T. Scuuttz. 


REDUPLICATION OF THE GALLBLADDER. A. PrigseL, Virchows Arch. f. path. Anat. 


265:76, 1927. 


Reduplication of the gallbladder of the human being is extremely rare, 
although of more frequent occurrence in lower animals, especially the cat. 
Priesel describes a double gallbladder observed by chance during postmortem 
examination of a man, aged 54. The two bladders were covered by a common 
peritoneal membrane, within which the two structures were complete, each hav- 
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ing its own mucosa, fibrous layer and muscle coat. Each opened by a separate 
cystic duct into the single common duct. The contents of the more mesial gall- 
bladder were thicker than those of the lateral one, due to a greater degree of 
kinking of the duct. Inflammatory changes were not present. The condition 
is believed to have resulted from longitudinal division of the original gallbladder 


anlage. O. T. Scuutrz. 


CHANGES IN THE DuopENAL Mucosa In Peptic Utcer. H. Puat, Virchows 
Arch. f. path. Anat. 265:160, 1927. 


Much attention has been paid by many different writers to the pathologic 
changes in the nonulcerated gastric mucosa associated with peptic ulcer. Much 
less attention has been paid to similar changes in the duodenal mucosa. 
Acute catarrhal duodenitis, fresh superficial erosions, and the scars of healed 
erosions or shallow ulcers are frequently associated with duodenal ulcer. Erosion 
or ulceration frequently does not extend entirely through the Brunner’s gland 
layer, and healing occurs readily, with the formation of a thin mucosa which 
covers a gland layer of decreased thickness in which connective tissue is 
increased. Chronic inflammation which extends io the muscularis mucosae may 
lead to obstruction of the deeper gland lobules, resulting in cystic dilatation, 
atrophy, and final replacement by fibrous tissue. , By the regenerative changes 
which occur over erosions and in the chronically inflamed duodenal mucosa, the 
latter may be transformed into a mucosa with long slender villi like those of 
the lower small intestine. In the healing process of chronic ulcers, epithelial 
metaplasia occurs, as well as other alterations, which Puhl believes have been 
described by others as early malignant changes. O: Skates. 


ALEUKEMIC LYMPHADENOSIS OF THE PHARYNX. W. ANTHON, Virchows Arch. f. 
path. Anat. 265:199, 1927. 


A man, aged 63, when first seen had a chronic ulcer of the left tonsil. Slight 
generalized lymphadenopathy had been present for three years. Microscopic 
examination of the removed tonsil led to a doubtful diagnosis of atypical 
hyperplastic tuberculosis. Five months later there was difficulty in swallowing, 
and the lymphoid tissue of the pharynx and nasopharynx was found greatly 
hyperplastic and superficially ulcerated. The leukocyte count varied from 
2,900 to 3,600, with 27 to 43 per cent lymphocytes and 6 to 13 per cent mono- 
cytes. The course of the condition was progressively downward and ended 
in death. At necropsy there was found generalized hypertrophy of the lymphoid 
tissues, the process being most marked in the pharynx. On microscopic exam- 
ination the hyperplastic lymphoid tissue consisted of large endothelioid cells, 
eosinophils and Sternberg giant cells, and presented a picture suggestive of 
lymphogranulomatosis. The latter condition was excluded by the absence of 
fibrosis, and the author concludes that the process was an aleukemic 


lymphadenosis. O. T. Scuvutrz. 


Errect or TOXINS ON MYELOPOIESIS AND ON THE RETICULO-ENDOTHELIAL SYSTEM. 
Oxtca ByKkowa, Virchows Arch. f. path. Anat. 265:226, 1927. 


Guinea-pigs received single large and repeated small injections of 
defibrinated scarlet fever’ blood, scarlet fever toxin, or diphtheria toxin, and 
rabbits were similarly injected with diphtheria toxin or suspensions of diphtheria 
bacilli. A marked reaction on the part of the reticulo-endothelial system 
occurred, characterized by mobilization of cells and phagocytosis. Single large 
doses caused nuclear degenerative changes in these cells and the deposition of 
lipoids in the cytoplasm. Repeated small doses resulted in myelopoiesis in the 
spleen, lymph nodes, liver, suprarenals and bone marrow. Reticulo-endothelia! 
changes were greatest in the spleen, lymph nodes and liver, the myelopoietic 
changes in the bone marrow and spleen. The reactions noted appeared to be 
the result of the dosage and duration of action of the injected material, rather 
than of its nature. O. T Seavie:. 
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HisToLoGic OBSERVATIONS GN THE GASTRO-INTESTINAL TRACT OF ARTHROPATHS, 
NEPHROPATHS AND CarpiopatHs. O. Horsti, Arb. a. d. path. Inst. zu Hel- 
singfors 4:415, 1926. 


The gastro-intestinal tracts of nine persons dying accidentaily were used as 
a criterion of normal. Material from fifteen arthropaths, nephropaths and 
cardiopaths and from thirteen people dying of other diseases was studied and 
the following observations were made. In healthy people inflammatory processes 
in the gastro-intestinal tract are uncommon although venous, subintimal fibrous 
connective changes occur early. Inflammatory, regressive or cirrhotic processes 
are the rule in death from some disease. In the acute phase of arthropathies, 
etc., the inflammatory lesions are usually more intense than at other times, but 
in one instance they were entirely lacking. Chronic lesions are variable even 
in the same illness, and range from regressive changes in the parenchyma and 
slight proliferations of the connective tissue to inflammatory processes of all 
degrees. Arteriopathies are more common in the group of arthropaths, nephro- 
paths and cardiopaths. The inflammatory lesions in this group were for the 
most part fresh secondary processes. Older lesions seemed to antedate both 
the arthropathy illness or infection of the upper respiratory tract, where such 


existed. GrorGeE RUKSTINAT. 


HEPATOLENTICULAR DEGENERATION. A CLINICAL, ANATOMIC AND EXPERIMENTAL 
Stupy. Ivan Manatm, Schweiz. Arch. f. Neurol. u. Psychiat. 16:283, 1927. 


In these experiments dogs received injections of 50 per cent alcohol in doses 
of 40 cc. through the biliary passages and died with intense icterus after 
progressive cachexia. The liver showed marked changes in the hepatic cells 
with biliary pigmentation and some inflammatory reaction. The brain showed 
alterations of the nerve cells, especially in the cortex, and vascular and glial 
changes of the central nuclei, chiefly of the thalamus and the caudate nucleus. 
The lesions of the nerve cells were regarded as a general reaction and those 
of the vessels and the neuroglia as more specific reactions of the central nuclei. 


CHANGES IN THE NERVES IN THE WALL OF THE STOMACH IN CHRONIC GASTRIC 
Utcers. Haratp OKKELSs, Acta path. et microbiol. Scandinav. 4:89, 1927. 


Nerves are frequent near gastric ulcers, and they are often the seat of 
perineuritis from the ascending lymphangitis. Central cicatricial neuromas 
may develop in the nerves themselves. The perineuritis and the inclusion of 
nerves in dense fibrous tissue may explain the pain in gastric ulcer. 


Pathologic Chemistry 


DETERMINATION OF UREA BY GASOMETRIC MEASUREMENT OF THE CARBON DIOXIDE 
FoRMED BY THE ACTION oF Urease. D. D. Van Stryke, J. Biol. Chem. 
73:695, 1927. 


Methods are described for rapid determination of urea in blood and urine 
by measuring in the manometric blood gas apparatus the carbon dioxide of 
the ammonium carbonate formed by action of urease. The blood urea may be 
determined in either whole blood, serum, or Folin-Wu filtrate. Microdetermina- 


tions may be performed with 0.2 cc. of blood. = 
y P AutuHor’s SUMMARY. 


Some Errecrs or AsPHYXIA ON BLoop Cuemistry. J. B. Coir, J. Biol. Chem. 
74:28, 1927. 


Asphyxia produces a definite decrease in the plasma volume and pu of fetal 
blood. These changes are accompanied by an increase in blood calcium and 


a decrease in inorganic phosphorus content. Aneuue Loces 
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INFLUENCE OF FAT AND CARBOHYDRATE Diets Upon THE LEVEL oF BLoop Uric 
Acip. V. J. Harpine, K. D. Actin and B. A. Eactes, J. Biol. Chem. 74:631, 
1927. 


The increase in blood uric acid observed in persons on high fat diets is 
correlated with decreased excretion. Low protein-high carbohydrate diets of 
mixed origin fail to raise the level of blood uric acid in the normal puerperium. 
Similar diets showed raised blood uric acid in the puerperium following toxemia. 


AvutTHors’ SUMMARY. 


RESEARCHES ON THE ANTICOAGULANT SUBSTANCES OF THE BLoop. M. Doyon, 
Le Sang 1:13, 1927. 


The blood owes its fluidity to an anticoagulant substance elaborated in 
the organism. In normal blood, this substance is hardly measurable. Ajiter 
injection of peptone, the amount of the anticoagulant substance increases 
considerably. In certain animals and probably also in man, the substance 
appears to be secreted chiefly by the liver; on removal of this organ, the peptone 
ceases to act. Other organs supplement the secretion to a certain extent. 
The activity of the anticoagulant substance in the organs is masked by the 
presence of coagulant substances. The anticoagulant substance originates in 
the nuclear bodies of the cells. It may appear at the stage of nucleoproteid, 
nuclein, nucleic acid or nucleotid. The author details the chemical properties 
of this anticoagulant substance. About 0.005 Gm. of the latter prevented 
coagulation of 250 Gm. of blood, for from thirty to forty minutes. 


R. Lapipus. 


THe PresENcCE OF IopINE IN HUMAN AND ANIMAL ORGANS. E. Maurer, H. 
DucrvEe and W. Parasorr, Miinchen. med. Wchnschr. 74:271, 1927. 


The average iodine content of the organs of six women was determined 
shortly after postmortem examination. The hearts contained 0.0526 mg.; the 
livers, 0.0566 mg.; the spleens, 0.061 mg.; the suprarenal giands, 0.112 mg., and 
the ovaries, 0.741 mg. per hundred grams of tissue. The average values for 
twelve fetuses were: hearts, 0.012 mg.; livers, 0.017 mg.; spleens, 0.029 mg.; 
thymus glands, 0.046 mg.; ovaries, 0.138 mg., and thyroid glands 0.25 mg. In 
the ovaries of swine there was an average of 0.648 mg. of iodine per hundred 
grams of tissue; in those of cattle, 0.609 mg. J. W. Wutems. 


Microbiology and Parasitology 


THe PatHocentc ROLE or TrICHOCEPHALUS D1ispar (Trichuris Trichiura) 
M. FernANn-NtNez, Arch. Int. Med. 40:46, 1927. 


Trichocephalus dispar, a cosmopolitan intestinal parasite, is of great pathologic 
importance, and has not been adequately studied. In the Magdalena River 
valley of Colombia, 92 per cent of 1,336 persons examined had intestinal parasites, 
of which 41 per cent were Trichocephalus dispar. Sixty-two per cent of sixteen 
autopsies on persons who had died from various causes in Colombia showed 
Trichocephalus infestation, with localization in the cecum, appendix, hepatic and 
splenic curvatures of the colon, sigmoid and rectum. The subcutaneous injection 
of eggs of Trichocephalus despressisunculus into puppies produced an infection 
of the intestinal tract with appearance of ova in the feces. Trichocephalus dipar 
is a definite cause of appendicitis. Many cases of so-called tropical “idiopathic 
peritonitis” are of helminthic origin. Trichocephalus is a factor in the trans- 
mission of infections through the intestinal tract, due to its tendency to perforate 
the intestinal wall, resulting in peritonitis, septicemia, perinephritis and pyelitis. 
Approximately 30 per cent of cases commonly diagnosed as amebic dysentery 
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in tropical America are of trichocephalic origin. Anthelmintic treatment is 
specific in such cases. Purpura hemorrhagica can result from intoxication with 
the hemolytic enzymes injected in the host by Trichocephalus. Acrocyanosis 
dystrophica, pernicious anemia, urticaria and goiter may be associated with 
helminthic infestation. The blood pigment in the intestinal mucosa of Tricho- 
cephalus dispar is human pigment, as can be demonstrated by a modification of 
the Teichman test. Eosinophilia is commonly more constant and of higher 
degree in trichocephalic infection than in that produced by other nematodes, 
indicating that the small number of trichocephali which are usually found are 
capable of intoxicating the host more than are the usually large number of other 
helminths. Trichocephalus is associated with the hookworm in 33 per cent of all 
cases (in the tropics). As the treatment for hookworm given by mouth is often 
ineffective against Trichocephalus, the campaigns against hookworm are not 
entirely effectual unless attention is given to the elimination of Trichocephalus. 
If it is not eliminated, its symptoms may be attributed to the hookworm. This 
oversight has been one of the causes why Trichocephalus has not received the 


study that it deserves. Avemes’e Suucsasy. 


LocaAL PROGRESSION WITH SPONTANEOUS REGRESSION OF TUBERCULOSIS IN THE 
Bone Marrow or Rapsits, CORRELATED WITH A TRANSITORY ANEMIA AND 
LEUCOPENIA AFTER INTRAVENOUS INOCULATION. CHARLES A. DoAN and 
FLorENCE R. Sapin, J. Exper. Med. 46:315, 1927. 


With massive intravenous injections (from 1 to 2 mg.) of bovine tubercle 
bacilli in rabbits there is a marked involvement of the bone marrow in the early 
acute phase. This reaction is initiated on the eighth to tenth days by the develop- 
ment of large numbers of young monocytes in situ. From the twelfth to the 
twentieth day, approximately, there is an increasing development in bone marrow 
of typical tubercular tissue, epithelioid cells and giant cells of the Langhans 
type, many showing tubercle bacilli. This new growth eliminates the normal 
fat cells and encroaches on and depresses the hemopoietic foci. The bone mar- 
row always tends toward spontaneous healing provided the animals survive the 
first acute reaction sufficiently long. The method of healing involves a rapid 
disintegration of the epithelioid cells without caseation and the phagocytosis 
of debris by the clasmatocytes. The extent and progress of the tuberculosis of 
the marrow are accurately reflected in the peripheral blood by a decrease of 
platelets, an anemia and a fall in the granulocytic leukocytes. The onset of the 
recovery is initiated by the return of the platelets to normal, by a rise in hemo- 
globin, followed quickly by a rise in red cells, and by a more gradual increase in 
the granulocytes. During the third month, and after, there is a hyperplasia of 
the blood-forming elements in the bone marrow with a rise in the peripheral 
blood of the red cells, hemoglobin and the granulocytes above their original 
levels. The bone marrow becomes entirely normal when the animal survives 
beyond 100 days, regardless of a steadily progressing, extensive tuberculosis 
elsewhere. The varying length of survival in this series of rabbits under uni- 
form environmental conditions, and infected with the same dosage of the same 
strain of organism, tends to emphasize the importance of the factor of individual 
resistance of the host in susceptibility to infectious disease. 


AvutTuors’ SUMMARY. 


NATURE OF THE Toxic Mo1ety or Streptococcus SCARLATINAE. CHARLES W. 
Duvat and R. J. Hresarp, J. Exper. Med. 46:379, 1927. 


Further evidence is presented in support of the view that the poisonous sub- 
stance of the scarlatinal streptococcus is derived from the bacterial cell through 
dissolution of its plasm. 
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Streptococcus BACTERIOPHAGE. GEORGE SHEVARTZMAN, J. Exper. Med. 46:497, 
1927. 


The “sludge” phage of Clark and Clark did not cause any one of 102 
human pathogenic streptococci, Erysipelas streptococci were “trained” to 
generate a lytic principle for strains of this group. 


StupIESs ON A PARATYPHOID INFECTION IN GuUINEA-Pics: III. A Sreconp Type 
OF SALMONELLA NATURALLY APPEARING IN THE ENpEMIC StaGe, JouHN B. 
Netson, J. Exper. Med. 46:541, 1927. 


The spontaneous appearance of a second paratyphoid infection in a guinea- 
pig population during the endemic stage of an earlier epidemic is reported. A 
comparative study of the gross pathology of the two infections indicated a 
difference in the loci of development of the respective organisms in the animal 
host. The two types were readily differentiated by direct agglutination with 
specific immune serums. From its agglutinative affinities the second organism 


was judged to be an aertrycke type of B. paratyphi. Avrese’s Stizesay 


VARIATIONS IN THE Scours Type or BaciLtLus CoLI FROM THE STANDPOINT OF 
BAcTEeRIOPHAGIC AcTION. JoHN B. Netson, J. Exper. Med. 46:549, 1927. 


A lytic agent was not demonstrable in culture filtrates of either the parent or 
variant type of the scours organism. The parent type was resistant to the action 
of a “weak” bacteriophage, obtained from the animal host, while the variant 
type was susceptible. Exposure of the variant type to the scours bacteriophage 
was attended by agglutination of the cells, marked swelling, and an alteration of 
the contents prior to lysis. The manifestations of variation which regularly 
occur on agar plate cultures of the scours organism do not appear to be the result 


of bacteriophagic stimulation. Aurmon’s Suuitany. 


Micropic VIRULENCE AND Host SUSCEPTIBILITY IN PARATYPHOID-ENTERITIDIS 
INFECTION OF WuHuite Mice: XII. Tue Errecr or Diet on Host Resis- 
TANCE; FurtHer Strupies. Ipa W. Pritcuett, J. Exper. Med. 46:557, 1927. 


When 5 per cent of butter fat or cod liver oil is added to a bread and milk 
diet, in itself adequate to promote the breeding and rearing of a healthy stock 
of mice through a period of years, the resistance of these mice to per os infec- 
tion with the paratyphoid mouse typhoid bacillus (B. pestis-caviae), as compared 
to that of mice on the unmodified diet, is definitely increased. A similar effect 
may be obtained with a McCollum “complete” diet, even when the butter fat is 
omitted, and with a bread and milk diet in which the milk used has been rayed 
with a mercury vapor lamp. When an inactive fat like Crisco is added to the 
bread and milk diet, the results obtained are not very clear-cut. While seasonal 
fluctuations in resistance to mouse typhoid were not completely eliminated by 
the various modified diets, they were nevertheless reduced, the modified diets 
tending to stabilize the death rate at a point lower than that usually reached by 


the mice on the control diet. Aurmen’s SGarmany. 


On THE NATURE oF THE “Gotct Bonres” in Fixep Matertar. C. E. WALKER 
and M. ALLEN, Proc. Roy Soc. 101B:468, 1927. 


“The Golgi elements and apparatus, and some of the structures described as 
chondriosomes in preparations treated with osmic acid, are probably artifacts 
produced by the methods used to demonstrate them. Hardy and others have 
shown that the ground substance of protoplasm, as seen in fixed preparations, 
may be reproduced by treating certain colloidal solutions in the same way as 
protoplasm. Golgi elements, bodies and apparatus do not appear in microscopic 
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preparations if acetic acid is a component of the fixative used. After fixation 
without acetic acid, they blacken when subjected to the action of osmic acid. If 
lecithin and kephalin are added to certain colloidal mixtures, and films or drops 
of the mixtures are fixed without the use of acetic acid, structures exactly like 
Golgi elements, bodies and apparatus are produced. These structures do not 
appear if acetic acid is used in the fixative. Lecithin and kephalin are broken 
up by acetic acid. Both are found in all cells. These artificial structures 
behave in the same way as the Golgi apparatus when treated with osmic acid, 
and when washed with turpentine. When a fine oleaginous emulsion is added 
to the colloidal mixtures, the structures produced by fixation and osmication 
appear to behave in a similar manner in relation to the globules of the emulsion 
as the Golgi elements to the nucleus of the cell. Avetiees’ Senimany. 


On THE IDENTIFICATION OF Patuocentc BAcILLI or THE INTESTINE. Lomry and 
Grtet, Ann. de I’Inst. Pasteur 41:648, 1927. 


The differentiation of the gram-negative pathogenic bacilli of the intestine 
rests on sugar fermentation, agglutination, and absorption of agglutinins and 
finally on serologic study of the organisms in question. Repeated subculturing 
of a strain will often bring back its true diastase activity. G BR Rese. 


IDENTITE ENTRE SPIROCHAETES ET BACILLES FUSIFORMES. Les HELICONEMES 
“Vincenti.” G. SANARELLI, Ann. de I’Inst. Pasteur 41:679, 1927. 


The author succeeded in securing good growth of cecal spirochetes... A 
characteristic growth was secured in ordinary broth seeded also with B. mesen- 
tericus-vulgatus, due to the metabolic products of the latter. The culture acquires 
the morphology of the fusiform bacillus, but the change is not stable. Prolonged 
exposure to the air will, however, cause to be developed a fixed strain of the 
fusiform bacillus, which has lost wholly or in part its property of forming a 
helicoid, and may logically be called “Heliconema vincenti.” The presence of 
fusiform types on the outside and of spirochetes in the deeper recesses of 
lesions may thus be explained. 

30th types produce a quantity of spheroid bodies the réle of which is ques- 
tionable. Both act the same on animals, multiplying exceptionally or not at all, 
pathogenicity apparently being due to toxic proteins. On animal passage fusi- 
form cultures tend to regain their power to curl. No gas or odor is produced 
in lesions. They are fragile, requiring partial anaerobic conditions. Two excel- 
lent plates of tweive figures each are given. The author considers his observa- 
tions to be of general application where fusiform and spirochetal organisms are 


associated, Max P. MarsHALL. 


Tue INVISIBLE AND FILTRABLE Forms oF VisrBte Bacteria: III. Pau 
Haupuroy, J. de physiol. et de path. gén. 25:523, 1927. 


D’Herelle, Hauduroy and others have noted the appearance of “secondary” 
cultures in bacteriophage-lysed culture tubes. These are filtrable forms, differ- 
ing greatly from the typical strains. Dysentery cultures, e. g., from a first 
filtration, fermented certain sugars without the production of gas, others with 
the production of gas; on a second filtration the production of gas was 
specifically reversed. Filtrable forms are noted in the typhoid and paratyphoid 
bacilli, the colon bacillus, the staphylococcus, the enterococcus, and the plague 
bacillus. Although difficult to isolate and bring to a recognizable form, this 
can be accomplished in many instances. Filtrable forms were found in water, 
and demonstrated in the stools of patients with typhoid. Filtrable forms of the 
Eberth bacillus were demonstrated to be present in the blood of a patient with 
typhoid fever. 


M. S. MARSHALL, 
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THe INVISIBLE AND FILTRABLE Forms oF VisiBLtE Bactrerta: IV. Pavut 
Havupuroy, J. de physiol. et de path. gén. 25:537, 1927. 


In a discussion of invisible filtrable forms of bacteria the author upholds 
the concept. Hypothetic correlation of bacteriophage action in vivo with the 
idea of filtrable forms-is made. It is suggested that the reason the typhoid 
organism is not found in infected water may be the existence of infective 
filtrable forms. The longevity of the bacillus of dysentery in nature as a 
potential source of infection is contrasted with the relatively short life of this 
organism in the laboratory. It may be possible to explain the existence of 
bacterial species associated with filtrable viruses, as in hog cholera. The 
author is primarily concerned with demonstrating that it is logical to believe 
that invisible filtrable forms of bacteria may exist under certain circumstances, 
and with pointing out the usefulness of such a conception. 

M. S. MARSHALL. 


MorpPHoLocy oF PuLMONARY Focrt In GuINEA-Pics CAUSED BY INTRATRACHEAL 
TupercuLous INFecTION. W. PacEt, Beitr. z. Klin. d. Tuberk. 66:588, 1927. 


The pulmonary foci which are produced by intratrachael infection show 
definite marks of differentiation from foci produced by inhalation. Large 
accumulations of leukocytes are frequently more predominant than caseation. 
These accumulations of leukocytes lead to a liquefaction of previously caseous 
tissue whose destruction can easily be followed. In this act, the leukocytes 
themselves undergo karyorrhexis. The general structure of these foci is more 
of the multilocular type than the inhalation foci. This is explained by the 
larger numbers of bacilli which are introduced into the bronchial tree. The 
smaller the number of infecting bacilli the more does the focus show a uniform 


Z s 
and round structure Max Pinner. 


THe Wuite Bioop Picture oF THE TupercuLous GuINeA-Pic. J. BucHHerm, 
Beitr. z. Klin. d. Tuberk. 66:599, 1927. 


The blood picture of the tuberculous guinea-pig is characterized by neutro- 
philia and monocytosis. Both these alterations are intensified by chronic metal 
poisoning. Feeding of cholesterol does not influence the blood picture materially 
but leads to a slight decrease in monocytes. Both in metal poisoning and after 


cholesterol feeding the lymphopenia is more pronounced. oo 


THE INFLUENCE OF STARVATION AND OF STAPHYLOCOCCIC INFECTION ON TUBER- 
cuLous Rassits. K. Henius, Beitr. z. Klin. d. Tuberk. 66:616, 1927. 


A small series of tuberculous rabbits were exposed to starvation and to 
infection with staphylococci. The influence of starvation is not much pro- 
nounced and slow. The superinfected animals died much sooner than the con- 
trols. The relation of these experimental observations with conditions in 


human beings is discussed. 
g Max PInner. 


LINGUATULA LARVAE IN THE HUMAN Liver. K. Sonose, Virchows Arch. f. path. 
Anat. 263:753, 1927. 


Sonobe detected the larvae of Linguatula rhinaria in the liver in sixteen of 
500 human necropsies in Berlin. The larvae were dead and encapsulated. This 
parasite is not cofisidered to be of any pathologic significance in the human being 


O. T. ScHULTz. 


Necri-NecaTiveE Rasies. F. Scuwernsurc, Virchows Arch. f. path. Anat 
265:210, 1927. 


The brains of 3,778 animals were examined for rabies in Vienna in the years 
1919 to 1926; 2,041 were found negative for Negri bodies. Inoculation of 
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animals proved that 5.23 per cent of the brains that were negative for Negri 
bodies contained the virus of rabies, the percentages being especially high, 22.5 
and 25, in cats and horses. Microscopic examination of tissue that did not 
contain Negri bodies and which yielded positive inoculations in animals showed 
the presence of the intracellular dustlike particles which had been described by 
Babes and J. Koch. The author considers these to be an early state of the 
rabies virus, but their demonstration is so difficult that they do not afford much 


practical aid in the microscopic diagnosis of rabies. O. T. Scmutrz. 


THE SIGNIFICANCE OF VARIABILITY FOR THE TYPE DIFFERENTIATION OF THE 
ParatypHow B Bacitur. Saxutat Tey, Ztschr. f. Immunitatsforsch. u. 
exper. Therap. 50:320, 1927. 


The formation of a mucin coat is a variable factor among members of the 
paratyphoid B group, according to Tey, and is no safe differentiation between 
paratyphoid fever and food poisoning strains. He observed transformation from 
one type to another on four different occasions, twice from a type Freiburg to a 
type Breslau; twice from a type Freiburg to a type paratyphoid B. 


Pau. R. CANNON. 


Type DIFFERENTIATION OF THE PARATYPHOSUS B Group witH FowL AND SWINE 
IMMUNE SeruM. K. Orkawa, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
50:381, 1927. 


Fowl immune serums for paratyphosus B bacilli differ from rabbit serums 
in that they contain agglutinins against food poisoning strains only. No differ- 
ences were found with variants of the same original strain. Two swine immune 
serums, against a human type B. paratyphosus B and a food poisoning type 
(Breslau) showed no differences from rabbit serums to the same types. 


Pauz R. Cannon. 


Receptor ANALYSIS OF BACILLUS ENTERITIDIS GARTNER. SAKUTAI Tey, Ztschr. 
f. Immunitatsforsch. u. exper. Therap. 50:388, 1927. 


Tey finds two types of Gartner bacilli, one possessing both a coarse and fine 
flocculating receptor, the other only a fine flocculating one. He describes his 
observations in the comparison of these organisms with typhoid and paratyphoid 


strains. Paut R. Cannon. 


Tue ANtTiIBiosis BETWEEN THE ParRATyPHOID B BaciLtt AND BaciLi_us COoLt. 
Sakutal Tey, Ztschr. f. Immunitatsforsch. u. exper. Therap. 50:401, 1927. 


By symbiotic cultures, Tey finds that some B. coli strains are antagonistic 
to B. paratyphosus B while others have no such action. It is not possible to 
differentiate human from animal paratyphoid B strains by this method. Animal 
experiments attempting to show antagonistic relationship between B. coli and 
B. paratyphosus B were unsuccessful. 


Paut R. CANNON. 


ALOPECIA IN EXPERIMENTAL RATBITE Fever IN Rapsits. M. Ase, Acta Derma- 
tol. (Japanese), Supplementary B2, 1927. 


In about one third of 122 rabbits infected with ratbite fever loss of hair on 
the face and ears was observed with cell infiltration in the cutis, proliferation 
of fibroblasts and some superficial necrosis. After the lapse of from 44 to 
198 days after the infection in about half of these rabbits the blood contained 
spirochetes at the beginning of the alopecia. Mercury, and especially arsphen- 
amine, tended to cure the alopecia. 
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EXPERIMENTAL SyPHILIS IN New-Born Rassits. T. SHimopa and M. Hownpa, 
Acta Dermatol. (Japanese) 10:61, 1927. 


Newly born rabbits may be inoculated with the spirochete of syphilis either 
intravenously or subcutaneously in the genitals. Some of the animals injected 
intravenously developed syphilis of the nasal bones. 


Immunology 


OBSERVATIONS WITH THE PreEcrIPITIN REaAcTION. Lupvic Hextoen, J. Immunol. 
14:1, 1927. 


The serum proteins, hemoglobin and the specific precipitinogen in semen 
appear to be distinctive or specific for the species, and consequently presumably 
different chemically in each species, while the lens proteins, fibrinogen and 
thyroglobulin appear to be more or less closely related in many distinct species. 
Of this latter group, the lens and casein have been the standard illustrations 
to which we now can add fibrinogen and thyroglobulin. That fibrinogen should 
disregard so completely the species limitations of the immune reactions of 
serum and its constituents as well as of hemoglobin is both surprising and 
interesting. In fibrinogen the blood reveals a much wider antigenic relation- 
ship than is ordinarily assumed to be the case. It is of special interest in 
connection with the fundamental problems of immune specificness and the 
production of antibodies that these nonspecies-specific antigens can evoke the 
formation of corresponding antibodies in the homologous species, at least under 
certain conditions. In view of this circumstance may it not be well to subject 
to renewed experimental scrutiny the old assumption that species-specific 
antigens are incapable of provoking any antibody response in their own species? 

AvuTHOR’s SUMMARY. 


SENSITIZATION OF TUBERCULOUS GUINEA-PIGS WITH EGGWHITE AND TIMOTHY 
Potten. L. Dienes and E. W. ScHoenueit, J. Immunol. 14:9, 1927. 


Tue TRANSFER OF LocAL HYPERSENSITIVENESS OF TUBERCULOUS GUINEA-PIGsS 
WITH THE BLoop Serum. L. Dienss, ibid. 14:43, 1927. 


HYPERSENSITIVENESS OF GUINEA-PIGS TREATED WITH EcGwuite DurinG SMALL- 
pox VACCINATION. L. Drenss, ibid. 14:53, 1927. 


GENERAL CONSIDERATIONS OF LocAL HyPERSENSITIVENESS. L. Drenes, ibid. 14:61, 

1927. 

The results of this work confirm the observations of Lewis and Loomis that 
in tuberculous infection of the guinea-pig there is an increased antigenic 
response. Strong hypersensitiveness may develop. The connection between 
hypersensitiveness and antibodies in the serum remains undecided. 


Tue HETEROGENETIC HapTrene. K. LANDSTEINER and P. A. Levene, J. Immunol. 

14:81, 1927. 

In attempting to purify the specific part in alcohol extracts of the kidneys 
of the horse, fractions were obtained that differ from common lipoids in being 
soluble in water. The method of preparing this product is described. It is 
possible that the preparations contain specific groups similar to those in 
bacterial haptenes (Avery and Heidelberger). 


EXPERIMENTAL IMMUNIZATION IN PoLiomyeE.itis. W. Lioyp Aycock and J. R. 
KacAn, J. Immunol. 14:85, 1927. 


It was found that attenuated virus was little less if not as pathogenic as 
active virus on subcutaneous injection in monkeys. The intracutaneous injec- 





ABSTRACTS FROM CURRENT LITERATURE 331 


tion of active virus did not produce infection and appeared to protect monkeys 
from intracerebral injection of active virus to considerable degree. The blood 
serum of monkeys injected by the intracutaneous method neutralizes polio- 
myelitic virus in vitro. The results support the hope that immunity to epidemic 
poliomyelitis may be produced without active symptoms. 


DISTRIBUTION OF IMMUNE AGGLUTININS IN THE SERUM AND ORGANS OF RABBITS. 
Jutes Freunp, J. Immunol. 14:101, 1927. 


On passive immunizations agglutinins accumulate in the organs of rabbits, 
the rate of accumulation being greater in the liver, spleen, kidney and lungs 
than in the uterus and skin. After seventeen hours the agglutinins in the 
uterus and skin appear to become perfusion-fast. A similar accumulation of 
agglutinins takes place after the injection of killed B. typhosus. 


Tue Continuous INJECTION oF ANTIGEN IN SENSITIZED Docs. WILLIAM F. 
PETERSEN and Ernst Frieprich MU ter, J. Immunol. 14:111, 1927. 


On continuous injection of antigen into sensitized dogs, there follows in 
the lymph a succession of wavelike fluctuations in the carbon dioxide combining 
power, the K/Ca ratio, the lymph sugar, the leukocyte curve, etc. On recovery, 
the K/Ca ratio and the carbon dioxide combining power of the lymph may 
be higher than during the control period. 


Tue INTRADERMAL TEST FOR THE VIRULENCE OF DIPHTHERIA CULTURES. CHARLES 
S. Gress and Cuen Ken, J. Immunol. 14:137, 1927. 


The intracutaneous test for preliminary standardizing of diphtheria toxin 
and for determining the virulence of diphtheria cultures gave satisfactory 
results. 


StuDIES IN ABSORPTION OF UNDIGESTED PROTEINS IN HUMAN BEINGS; A SIMPLE 
Direct MetHop or STUDYING THE ABSORPTION OF UNDIGESTED PROTEIN. 
MattHew Wazzer, J. Immunol. 14:143, 1927. 


By the intradermal injection of serum of persons hypersensitive to fish or 
egg, it is possible to sensitize a person passively and locally to these proteins. 
On taking such proteins into the stomach, under proper conditions, a wheal 
develops at the sensitized area indicating the prompt absorption into the 
circulation of protein materials. It seems that the absorption of such materials 
may be of normal occurrence. ; 


THE PREPARATION AND PURIFICATION OF PoLLEN Extracts. Gorpon A. ALLES 
and Ropert W. Lamson, J. Immunol. 14:181, 1927. 


At least one half of the nitrogen present in pollen extracts is contained 
by substances that are not immunologically important. The presence of whole 
protein is difficult to show even in concentrated unpurified pollen extracts, 
though undoubtedly present. Washing the pollen grains with 80 volume per 
cent of alcohol removes a considerable amount of inactive substances. This 
treatment, followed by the usual extraction of the active substances, yields 
extracts that are clinically somewhat less active than standard extracts. 


AuTHors’ SUMMARY. 


OBSERVATIONS ON IRREGULARITIES IN HuMAN IsoHEMAGGLUTININS. G. R. Lacy, 
J. Immunol. 14:189, 1927. 
Four patients, acutely sick, are reported whose blood serums contained 


abnormal agglutinating substances for all four groups of human red corpuscles. 
One patient’s blood contained auto-iso-agglutinins, while the other three did 
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not. Three of the patients had bacteremias due to encapsulated organisms. 
The disturbance of the iso-agglutinins was not constant, but in ome case ran 
practically parallel with the temperature curve. Experimental evidence is 
offered to show that the disturbance of the iso-agglutinins was probably not 
due to a change in pu of the blood nor to the hyperpyrexia per se. Other 
evidence is presented showing that there are members of the encapsulated, 
gram-negative group of bacteria, namely, certain strains of B. acidi-lactici and 
B. lactis-aerogenes, together with their products, which are capable of causing 
agglutination of human red corpuscles. Emphasis is here laid on the importance 
of invariably cross-testing the serum and the corpuscles of the donor and 
the recipient, before transfusion, even though they are members of the same 


iso-agglutinin group. Auruee's Dirtieaaes 


ANAPHYLACTIC CONTRACTION INDUCED THROUGH THE MUCOSA OF THE ISOLATED 
SuRVIVING INTESTINE OF THE GUINEA-Pic. ARTHUR ISAAC KENDALL and 
Puitip LeEoNARD VARNEY, J. Infect. Dis. 41:156, 1927. 


Anaphylactic contraction has been induced in isolated surviving strips of 
sensitized intestine of young guinea-pig by applying the homologous antigen 
to the mucosa. 

These anaphylactic contractions have been relaxed with a dilute formalde- 
hyde solution—when the formalin is added to the mucosa, and—when the 
formalin is added to the serous surface. 

Evidence is presented which suggests that dilute sodium carbonate solu- 
tion, creating an alkaline medium, aids the anaphylactic reaction. 

The reaction induced in sensitized strips of intestine by the homologous 
protein, applied to the mucosa is suggestively similar to that induced by 


i i llel conditions. , 
histamine under para ’ . AvuTHors’ SUMMARY. 


Tue Potency or Storep Pertussis VaAccINes. Lucy MisHuLow, CaroLyN 
OLpENBUSCH and Marie Scuout, J. Infect. Dis. 41:169, 1927. 


If the antigenic value of pertussis vaccines can be measured by their 
power to stimulate specific antibodies, and if the response in human beings 
is similar to that of rabbits to immunization with the vaccines, then properly 
stored vaccines remain antigenically potent for a considerable length of time, 
and the claim that pertussis vaccines lose about 75 per cent of their potency 
after storage for two or three months has not been substantiated. Eight different 
preparations, stored at from 8 to 10 C. and tested periodically, were highly 


potent at the end of four and one-half years. Aueen’ Gishiiesin 


TissuE HyprATION AND Its RELATION TO SUSCEPTIBILITY AND IMMUNITY: AS 
SHOWN BY SKIN TEsTs IN ASTHMA, CHRONIC SINUSITIS AND OTHER INFEC- 
TIONS. WILLIAM B. Wuerry, J. Infect. Dis. 41:177, 1927. 


In addition to well recognized qualifications parasites must be capable of 
freeing water in the tissues. It is suggested that interaction between the 
parasite and the host leads to the production of amines in susceptible individuals 
and that the resulting hydration of the tissues favors the growth of the parasite 

Such interaction occurs when heat-killed bacteria are injected intradermally 
into human beings. The response varies with the species of bacteria and with 
the individual. The production of local urticaria, or this followed by immediate 
congestion is taken to indicate susceptibility ; when the whole process is greatly 
aggravated the next day the reaction is taken to indicate sensitivity. Antigens 
so selected and given by the desensitization method yield excellent therapeutic 
results due to the production of opsonins and of a lessened tendency to tissue 


hydration. AvuTHOr’s SUMMARY. 
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AGGLUTININ Response To CerTaIn BruceLta Aportus Bacterins. S. J. Scuit- 
Linc and Wo. L. Breecxer, J. Infect. Dis. 41:222, 1927. 


Several types of Br. abortus bacterins and vaccines were tested for antigenic 
eficacy in rabbits. The results were determined by the agglutination titers 
of the rabbit serum at selected periods. From three separate trials the follow- 
ing points were determined. 

Marked individual variations in antibody production in the treated animals 
were found. The data suggest that in many animals Br. abortus vaccine or 
bacterin will induce no immunity whatever. 

The loss of antigenic qualities of Br. abortus cultivation on laboratory 
mediums was marked: a fact undoubtedly related to the variability of results 
already reported by investigators with large animals. 

Treatment with live cultures did not uniformly induce a higher agglutina- 
tion titer than treatment with bacterin. No uniform superiority appeared in 
any of the different types of bacterins in inducing high agglutination titer. 
The results do not indicate that the use of live cultures or of bacterins yields 
significant differences in the persistence of the immunity. 


AvutTHors’ SUMMARY. 


THe KanN Test IN EXPERIMENTAL SypuHiLis. JoHn E. Wacker, J. Infect. 
Dis. 41:233, 1927. 


Based on a comparison of 400 presumably normal human serums and 29 
presumably normal rabbit serums, a much higher incidence of positive Kahn 
reactions was obtained with the rabbit serums; 99.8 per cent of the human 
serums, and only 36 per cent of the rabbit serums were negative. The Kahn 
reaction with serums from rabbits increases in strength following their inocula- 
tion with syphilis. The strength of the reaction is usually in direct proportion 
to the clinical severity of the lesion. 

The increase in the strength of the reaction is more marked and more 
prompt after intratesticular inoculation than after scrotal inoculation. With 
a decrease in the size of lesions the strength of the reaction decreases. 

With reservations due to the limited number of animals studied, the Kahn 
reaction can be made specific for syphilis in rabbits by subtracting 40 quantita- 
tive units from the results. 

In the one instance observed, the Kahn reaction fell to negative following 
treatment with neoarsphenamine. A clinical relapse was accompanied by a 


return of the reaction. Acadia: Cicesen ates 


Gas Propuction sy BACTERIAL SYMBIOSIS, WITH SPECIAL REFERENCE TO THE 
INFLUENCE oF NITROGENOUS SUBSTANCES. MutsuTerU IsHriKawa, J. Infect. 
Dis. 41:238, 1927. 


The nonproteolytic, gas-forming bacteria alone cannot produce noticeable 
amounts of gas from carbohydrates and salts of formic acid in mediums con- 
taining only complex nitrogenous substances, as milk, ascitic fluid, casein, 
nutrose and gelatin, but gas is generated intensively by these bacteria in such 
mediums if they are grown in association with the proteolytic bacteria, and 
demonstrable amounts of gas are formed if simple forms of nitrogenous sub- 
stances —the digestion products of proteins, peptone, amino-acids and ammo- 
nium salts—are added to such mediums. 

The formation of gas from carbohydrates by the associative cultures of 
two kinds of saccharolytic bacteria, an acid-producing organism and a gas- 
forming bacterium, does not take place markedly in ascitic fluid, casein, nutrose 
and gelatin mediums, except under the following conditions: When a proteo- 
lytic organism is cultivated in association with the two saccharolytic bacteria; 
or when simple nitrogenous substances — peptone, amino-acids or ammonium 
salts —are added to the mediums. 
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The rdéle played by the proteolytic bacteria in the foregoing cases is that 
they pave the way for the fermentative activity of the saccharolytic bacteria 
by breaking down the proteins of the mediums into simple forms of nitrogenous 
substances which apparently are essential to the formation of gas. 

It is probable that such simple nitrégenous substances accelerate the activity 
or the production of the specific enzyme, formiase, which is thought to be 
responsible for the production of gas. 

Many of the ammonium salts, as the sole source of nitrogen, satisfy the 
bacterial requirements for growth and for fermentative activity, but ammonium 
benzoate and ammonium salicylate are unsuitable for either of these requirements. 


AutTHor’s SUMMARY. 


THE VALUE OF THE COMPLEMENT-FIXATION TEST IN THE DIAGNOSIS OF TUBER- 
CULOSIS, WITH SPECIAL REFERENCE TO ITs RELATION TO THE TUBERCULIN 
Sxin Reaction. Rao Banapur M. Kesava Par and K. VenKatTA Rau, 
Tubercle 8:366, 1927. 

The immune bodies concerned in the complement-fixation test and tuberculin 
reaction cannot be identical. While the complement-fixation reaction is due 
to the presence of immune body for the tubercle bacillus, the tuberculin reac- 
tion must be the effect of a different substance, an “antituberculin” which in 
combination with the test tuberculin produces the tuberculin reaction. This 
“antituberculin” is present in a comparatively large number of clinically non- 
tuberculous cases. H. J. Conver. 


PATHOGENETIC AND ANATOMIC RELATIONS BETWEEN DEATH FROM BURNS AND 
ANAPHYLACTIC Crists. G. ANpreI, Arch. per le sc. med. 49:44, 1927. 
Andrei was unable to observe any clinical or anatomic signs resembling 
anaphylactic shock in guinea-pigs subjected to experimental burns. He believes 
that the changes described by Brancati—especially the white nodules con- 
sisting of a granular mass surrounded by lymphocytes and histocytes were 
manifestations of pseudotuberculosis rodentium. K. Scone. 


ANAPHYLACTIC SHOCK, PEPTONE SHock AND CurArRIzATION. B. Porettini, Arch. 
per le sc. med. 49:129, 1927. 


Contrary to C. Foa’s observations, curare did not prevent the peptone 
shock in the author’s experiments on dogs. It also proved ineffective in pre- 
vention of anaphylactic shock in rabbits and dogs. K Scurcesior. 


Bioop GROUPING IN TuBERCULOsIS. B. Katiasis, Beitr. z. Klin. d. Tuberk 

66:391, 1927. 

One thousand and seventy patients were grouped; 515 of them had active 
pulmonary tuberculosis, 555 had no signs of active tuberculosis. It was found 
that the group “A” seems to have a somewhat greater, and group “O” a 
somewhat lesser tendency to tuberculosis. Maw. farses. 


EXPERIENCES WITH THE TUBERCULOSIS REACTION ACCORDING .TO WASSERMANN. 
E. Borner, Beitr. z. Klin. d. Tuberk. 66:405, 1927. 


A further series of 787 patients was examined. The results were as follows: 
11 per cent positive reactions were found in nontuberculous patients, 72 to 81 
per cent positive reactions in active tuberculous patients, and 27 per cent 
positive in inactive tuberculosis. The reaction is considered to be sufficiently 
specific to aid materially in the diagnosis of tuberculosis under consideration 
of all the clinical observations. Mas -Prictren. 
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EXPERIENCES WITH THE TUBERCULOSIS REACTION AccoRDING TO NEUBERG- 
KiopstocK AND LEHMANN-Factus-LoescHKke. I. Buppe, Beitr. z. Klin. 
d. Tuberk. 66:562, 1927. 


The first reaction demonstrates the presence of an antibody, or a complex 
of antibodies, which is particularly frequent in active tuberculosis. It is, how- 
ever, not present in every patient with active disease. Cross fixations with 
Wassermann-positive serums occur. Positive reactions are obtained with the 
serums of nontuberculous patients although usually in weak degrees. The 
second reaction, which is a precipitation reaction with an extract from tuber- 
culous tissues, is positive only in a limited percentage of tuberculous patients. 
It appears, however, to be specific to a high degree. Using both reactions 


simultaneously valuable diagnostic aids may be obtained. iw Powe 


CHOLESTEROL DETERMINATIONS IN THE BLoop or PULMONARY PATIENTS. M. Vv. 
Basarczy, Beitr. z. Klin. d. Tuberk. 66:568, 1927. 


On the basis of examinations on forty-one patients the following conclu- 
sions are drawn. In pulmonary tuberculosis the cholesterol content of the 
blood may be normal, increased or decreased. When the tuberculin allergy was 
artificially increased, the cholesterol content was usually decreased. In differ- 
ent patients with the same amount of allergy the cholesterol content is not 
necessarily the same. It is believed that the exudative, or the proliferative, 
character of the disease influences the cholesterol content. The material 
examined did, however, not permit a definite conclusion in this regard. 


Max PINNER. 
SeruM DIAGNOSIS OF TUBERCULOSIS BY COMPLEMENT FIXATION ACCORDING TO 


BESREDKA, Matéry’s REACTION AND SEDIMENTATION Rate. W. Hivcers 
and G. Hernorz, Beitr. z. Klin. d. Tuberk. 66:573, 1927. 


In eighty-nine patients the tests were made at monthly intervals. It was 


hoped that the regular performance of these tests and the plotting of their 
results in the form of curves would furnish important diagnostic and prognostic 
data. The complement fixation was permanently positive only in 40 per cent 
of clinically definite tuberculosis. The sedimentation rate was increased per- 
manently in 47 per cent. All three reactions gave fluctuating values which did 
not show any consistency comparing the three tests and comparing each test 
with the clinical course. Max Porwen. 


THE DIFFERENTIATION OF HUMAN AND Bovine BAcILtr By CoMPLEMENT FIxa- 

Tion. O. Kircuner, Beitr. z. Klin. d. Tuberk. 66:584, 1927. 

Human and bovine tubercle bacilli cannot be differentiated by complement 
fixation, using as antigens bacillary suspensions and as serums artificial immune 
serums against the bacillary strains tested. Stas Pinwee. 
EXPERIMENTAL PropuctioN oF COMPLEMENT-FIxXING ANTIBODIES AGAINST Fat 

SUBSTANCES OF SIMPLE CoNsTiTuTION. J. E. Woxr, Beitr. z. Klin. d. 

Tuberk. 66:710, 1927. 

Relatively simple fats, such as human fat, can stimulate the production of 
specific antibodies when injected with proteins such as bacterial protein, pig’s 
serum and the protein of certain apathogenic micro-organisms. 


Max PINNER. 
OBsERVATIONS OF Birp Pox. T. Satro, Ztschr. f. Immunitatsforsch. u. exper. 
Therap. 50:100, 1927. 
Saito describes further details of the immunologic reactions in bird pox. 
Paut R. CANNON. 
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THE PreseNceE oF NorMAL HETEROPHIL HEMOLYSIN IN ANIMALS OF THE 
GuINnEA-Pic AND Rapsit Type. P. L. Rupinstern, Ztschr. f. Immunitats- 
forsch. u. exper. Therap. 50:114, 1927. 


Rubinstein discusses the question of heterophile antibodies and antigens in 
various animals and concludes that Friedemann’s theory is incorrect. 


Pau. R. Cannon. 


An AGGLUTININ ANALYSIS OF BACILLI OF THE PARATYPHOID B, Hoc CHoLera 
AND ParatypHom A Groups. K. Aoki, Ztschr. f. Immunitatsforsch. u. 
exper. Therap. 50:126, 1927. 


Aoki divides the groups into four types, viz., paratyphoid B. schottmiilleri, 
mouse typhoid, hog cholera and paratyphoid A. Furthermore, they are of two 
forms, specific and nonspecific, according to their agglutination reactions. His 
methods of determining these two forms and the significance, are given. 


Pau. R. Cannon. 


THE Receptor ANALYSIS OF THE PARATYPHOID B Group (SCHOTTMULLER). K. 
O1xawa, Ztschr. f. Immunitatsforsch. u. exper. Therap. 50:212, 1927. 


The use of the receptor analysis of the paratyphoid B group shows three 
types: a food poisoning, type Breslau, which possesses only one receptor; a 
food poisoning type Freiburg which has two receptors and a human type 
paratyphoid B which has the above receptors plus a third. He also found 
several sources of error in the use of Castellani’s absorption tests. 


Pau. R. CANNON. 


SEROLoGIC CHANGES IN PARATYPHOID B BaAciLyii As INFLUENCED BY GROWTH WITH 
IMMUNE SERUM. Y. Sus, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
50:278, 1927. 


The growth of various strains of the paratyphoid B group in broth with 
type specific serums did not lead to any serologic variations, even after some 


weeks of such treatment. Pau. R. Caxnon. 


Tue ROLE or THE Ecto- AND ENpDopLASM oF TypHorp BACILLI IN IMMUNE 
Reactions. K. Hormerer, Ztschr. f. Immunitatsforsch. u. exper. Therap. 
50:509, 1927. 


Hofmeier states that the presence of endoplasmic antibodies is necessary 
for a bactericidal action against typhoid bacilli. In the phagocytosis of typhoid 
bacilli both ectoplasm and endoplasm antibodies are of significance, although 


here, too, the endoplasm antibodies are more effective. 
, ’ P Pau R. CANNON. 


THE BAcTERICIDAL ACTION OF BLoop AND SERUM AGAINST STAPHyYLOococcr. L. K. 
Wo rr, Ztschr. f. Immunitatsforsch. u. exper. Therap. 50:543, 1927. 


Wolff has demonstrated that the intravenous injection of killed staphylococci 
or the rubbing into the skin of living cultures, causes the appearance of 
bactericidal properties in the blood of rabbits. These bactericidal substances 
are specific and originate through the leukocytes which kill the bacteria, but 
not through phagocytosis. The employment of antistaphylococcic serum did 
not cause any favorable influence on the bactericidal action, either in vivo or 
in vitro. 


Pau R. CANNON. 





ABSTRACTS FROM CURRENT LITERATURE 


Tumors 


FURTHER OBSERVATIONS ON THE INABILITY TO TRANSMIT A RABBIT NEOPLASM 
By CELL-FREE MATERIALS, Lourtsz Pearce and JAmMes B. Murpny, J. Exper. 
Med. 46:205, 1927. 


It has not been possible to propagate a malignant neoplasm of the rabbit 
with cell-free filtrates, or desiccated tumor tissue or by the use of fluid mediums 
kept in contact with tumor tissue. These observations confirm the results of 
previous experiments carried out with early generations of the tumor. The 
existence of an agent distinct from the tumor cell which could initiate growth 
has not been demonstrated. The experiments bring out an essential biologic 
difference between this mammalian neoplasm which is considered to be of 
epithelial origin and certain filtrable tumors of fowls which have been classified 


as sarcomas. 
adhe: AvutTHors’ SUMMARY. 


THe METABOLISM OF TUMORS IN THE Bopy. O. Warsurc, F. Winp and 
E. NeGcetetn, J. General Physiol. 8:519, 1927. 


Using transplanted tumors of Flexner-Jobling’s rat carcinoma or of Jensen’s 
rat sarcoma, it was found possible to maintain detached portions in living condi- 
tion for considerable periods of time in conditions which deprived the tissues 
of the function of oxidation or of fermentation, but not of both simultaneously. 
Having this double source of energy, it would appear a difficult matter to kill 
tumor cells within the living body by want of energy, were it not for the fact 
as estimated by consumption of dextrose, that tumors appeared to have a far 
less adequate supply of this than normal tissues. The consumption of dextrose 
by tumor cells was found to be two-thirds by fermentation and one-third by oxida- 
tion. The fermentative process was easily affected by changes in concentration 
of dextrose, so much so that the fermentation normally achieved by an entire 
tumor of sufficient size is only one half of the possible maximum. That this low 
value was the result of an insufficient supply of dextrose reaching the more 
remote parts of the tumor was shown by increasing the dextrose content of the 
afferent blood to the point where it provided optimum concentration in the venous 
blood from the tumor, when practically the maximum of fermentation occurred. 
But in living animals deprivation of dextrose alone was without effect on the 
tumor, as was shown by keeping animals with tumor at low blood sugar content 
for hours, by means of insulin administered at the convulsive stage, without appre- 
ciable effect on the activities of the tumor tissue, as afterward measured. A 
much more pronounced effect was obtained by deprivation of oxygen, rats with 
tumor being kept in an atmosphere of 5 volume per cent of oxygen for several 
hours, a small amount of ammonia being present to prevent acidosis. Theoreti- 
cally, it was anticipated that the venous half of the tumor would be killed in this 
way,—because of the poor natural provision of dextrose in this part of the tumor, 
and the added deficiency of oxygen here. Practically the entire tumor except 
for a thin outer shell was killed in this way. The authors explain this by 
destruction not only of the distal part of the tumor, but of the capillaries here 
as well, with resultant vascular occlusion sufficient to destroy most of the 
remainder of the tumor. is 2 Seen 


On Tar CANCER OF THE SEMINAL Vesictes. P. L. Bapite, Tumori 1:1, 1927. 


Badile injected approximately 0.5 cc. of tar into the seminal vesicles of ten 
white rats. Three died prematurely with parenchymatous degeneration of the 
internal viscera, especially of the kidneys; six died of bronchopneumonia from 
one to eleven months after the operation. The one that survived longest suc- 
cumbed to a pyelonephritis after one year. In five of the seven rats that 
remained alive a sufficient length of time, a metaplasia of the epithelium of 
the seminal vesicles into stratified squamous epithelium took place. The rat 


SO RR RI RE SA a 


Lh OS LRT RE Ie ene ae NEE pone ae 


EET RRR ee A 


PR INE AP REL REST LIE 





RC LENE SRL LO SSL ADL IE O E P « y e O 


TT rte, 








338 ARCHIVES OF PATHOLOGY AND LABORATORY MEDICINE 


that survived longest showed a typical malignant epithelioma with invasion of 
the surrounding structures and local metastases. The author believes that the 
initial change of the process is a hyperplastic proliferation of the epithelium 
followed by metaplasia. This metaplasia represents a precancerous stage. The 
action of the tar is evidently a local and not a general one. The general effect 
of the injections of tar is due to the easily absorbable parts of it while the 
remaining poorly absorbable rest produces the local changes. Locally, the tar 
is taken up by the cells in the form of minute droplets which in the cells undergo 
a physicochemical transformation and show an elective biochemical affinity for 
the nuclei. The inflammatory reaction in the surroundings of the carcinoma 
is not due to the development of the malignant tumor, but is caused by the agent 
which produces the carcinoma. The primary effect of the tar on the epithelium 
of the seminal vesicles is a necrotizing one just as on the cells in the rest of the 
body. Later the insoluble particles of tar as such or after they have undergone 
a physicochemical change in the cells excite the hyperplasia of the remaining 
epithelial cells with flattening and cornification of the superficial cell layers. The 
author has received the impression that the tar has the cancer producing action 
in so far as it contains the minute granules which on account of their biologic 
affinity are taken up by the nuclei. W Chita. 


THE INFLUENCE OF COLLOIDAL SULPHUR ON THE EVOLUTION OF EXPERIMENTAL 
Tumors IN Wuite Rats. Luici ZAGNn1, Tumori 1:42, 1927. 


The colloidal sulphur arrests the development of experimental tumors of white 
rats and causes the tumors which have already been produced to disappear. The 
disappearance is preceded by a softening followed by a progressive diminution in 
size. The tumor cells are replaced by an inflammatory proliferation with regen- 
eration of the layers of the cutis. The colloidal sulphur produces this effect 
in smaller doses than any other substance so far experimented with. 


W. Opnriuts. 


On THE SIGNIFICANCE OF LocaL EOSINOPHILIA IN MALIGNANT Tumors. 
F. BatraGiia, Tumori 1:191, 1927, 


Battaglia comes to the conclusion that the local eosinophilia in malignant 
tumors of man—not constantly but frequently in carcinoma, more rarely in 
sarcoma—is connected with a positively chemotactic substance which is elaborated 
by the tumor itself. His researches on dogs prove that lactic acid, when injected 
into the tissues in contradistinction to other substances, produces just such a 
reaction. He states that the hypothesis that the eosinophilia in malignant tumors 
is caused by the production of lactic acid by the tumor ceils seems to be con- 
firmed by the fact that lactic acid is produced in some malignant tumors of 
man in notable quantity and in others in small quantity with a certain corres- 
pondence between the results of the microscopic and of the biochemical investi- 


gation. W. Opuiuts. 


INSULIN IN Tumor Tissugz. A. H. Rorro and L. M. Correa, Ztschr. f. 
Krebsforsch. 24:489, 1927. 


Extraction of a transplantable spindle cell sarcoma of the rat yielded a 
substance whose blood sugar reducing effect equaled that of insulin. Because 
similarly acting substances can be obtained from many kinds of normal animal 
tissues, the presence of an insulin-like material in tumor tissue may simply be 
the result of accumulation of pancreatic insulin. That the material is a spe- 
cific product of the tumor tissue, as is the case with certain plant tissues, is 


possible but is not susceptible to proof. + Deceee 
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Curonic INFLAMMATION AND AtypicaL EpirHeLIAL Provireration. W. G. 
GaRSCHIN, Ztschr. f. Krebsforsch. 24:492, 1927. 


Garschin attempted to study experimentally the effect of chronic inflammation 
on the causation of atypical epithelial proliferation by inducing granulomatous 
lesions of the subcutaneous tissue of rabbits by means of purified siliceous earth. 
A typical proliferation of the intact overlying skin did not occur, but when an 
area of skin over the inflammatory granuloma was excised, simulating a chronic 
ulcer, the reparative proliferation at the margin of the area became atypical 
and invaded the granulation tissue. If the underlying tissue had already 
become fibrous at the time of excision of skin, atypical proliferation did not 
occur. Whether the atypical proliferation was the result of physical, chemical 
or physicochemical factors exercised by the granulation tissue the author was not 
able to determine from his morphologic study. ©. T. Scuuiss. 


Pyocentc Action oF INOCULATED Tumor Tissue. J. v. DarAnyt, Ztschr. f. 
Krebsforsch. 24:512, 1927. 


When tissue from rapidly growing human carcinomas was introduced into 
a subcutaneous pocket of rabbits, an abscess resulted. Normal human tissue 
similarly introduced did not have this effect, nor did emulsions of tumor tissue 
injected subcutaneously. Tumor tissue obtained at necropsy did not have a 
pyogenic action, nor did fresh tumor tissue which had been kept in acriflavine, 
indicating ‘that the pyogenic action is an effect of living tumor cells. The author 
concludes that living tumor tissue has a pyogenic action on a heterologous host, 
and that the absence of such action in the original host must be due to the 
presence in the latter of substances which protect against the pus producing action 
of the tumor cells. Bacteriologic controls are not recorded. 

O. T. Scuvutrz. 


HETEROTRANSPLANTATION OF MALIGNANT Tumors. G. Roskin, Ztschr. f. 
Krebsforsch. 24:515, 1927. 


In a previous communication Roskin had reported the successful transfer of 
the Rous chicken sarcoma to white mice whose reticulo-endothelial system had 
been blockaded with saccharated iron oxide. He now reports the transfer of a 
spontaneous mammary carcinoma of a mouse and of a human mammary car- 
cinoma to chickens after blockading of the reticulo-endothelial system. The 
resulting growths were alike and they had no morphologic similarity to the 
transplanted tumors, being composed of lymphoid cells. The author leaves 
unanswered the question, which he himself asks, as to whether the growth in 
the chickens was a lymphosarcoma or an inflammatory lymphogranuloma. 


O. T. Scuuttz. 


THe Errect oF INCREASED OXYGEN TENSION ON CarcINoMA. A. Fiscuer, E. B. 
ANDERSEN, F. DemutH and H. Laser, Ztschr. f. Krebsforsch. 24:528, 1927. 


Fischer and Andersen had shown in 1926 that normal tissues in vitro are 
more resistant to an increase in partial oxygen pressure than a transplantable 
carcinoma of the mouse. The present authors report the results of an attempt 
to apply this observation to the therapeutic treatment of mouse carcinoma in 
the living animal. They state that they have never seen spontaneous regression 
in 1,018 successful transplantations of the tumor used by them. The present 
work was based on 756 animals, of which 205 were controls. The experimental 
animals were subjected to a partial oygen pressure of 1.6 atmospheres for 
twenty to twenty-two hours, or 2 atmospheres for fourteen hours. At higher 
pressures the animals died in convulsions; with the pressure used many of the 
mice developed pneumonia. In some of the experiments the animals also received 
subcutaneous injections of various copper or selenium combinations. With 
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increased oxygen alone the authors record 2 per cent as cured and 3 per cent 
as improved; with the addition of copper and other preparations the number 
cured reached 4 per cent and the number improved from 16 to 19 per cent. 
The procedures used caused widespread necrosis of the tumor tissue. 


O. T. ScHvttz. 


IMMUNITY TO CHICKEN SARCOMA. A. Fiscuer, Ztschr. f. Krebsforsch. 24:580, 
1927. 


Fischer studied the immunity reactions against the Rous chicken sarcoma by 
means of the tissue culture method. Two factors enter into the successful inocula- 
tion of this tumor, the viable tumor cells and the filterable virus which is able to 
initiate growth in the absence of transplanted cells. One per cent of normal 
chickens were found to be refractory to both cells and virus, i. e., they were 
absolutely immune, and 40 per cent were found to be refractory to the virus 
alone, i. e., relatively immune. Chicken sarcoma cells could be grown for long 
periods of time in the presence of naturally immune chicken plasma, of normal 
heterologous duck and goose plasma, and of the plasma of actively immunized 
ducks, geese and rabbits with no loss of their ability to produce tumors when 
transplanted. The immune serum of the three heterologous species of animals 
and of absolutely immune chickens had the property of neutralizing the virus. 
This humoral factor is not effective against the virus within living cells. Since 
40 per cent of normal chickens have a principle in their blood that is antagonistic 
to the virus, but only 1 per cent are immune to living cells, the growth of a 
tumor in an animal whose serum possesses the virus-antagonistic principle proves 
that such tumors are due to the multiplication of the transplanted cells. The 
animal which is absolutely immune has both a humoral principle antagonistic 
to the virus and an anticellular principle antagonistic to the living cells. The 
metastases of chicken sarcoma are held to be the result in most instances of the 
transportation, not of living cells, but of the virus alone. By determination of 
the absence or presence of the humoral principle, it is possible to predict in advance 
whether or not a successfully transplanted chicken sarcoma will metastasize. 


O. T. ScHvuttTz. 


Medicolegal Pathology 


Two Cases or DEATH FoLLOWwING INSUFFLATION OF THE FALLOPIAN TUBES. 
G. L. Moerscu, J. A. M. A. 88:522 (Aug. 13) 1927. 


In one case death is ascribed to air embolism from insufflation of the 
fallopian tubes. The tubes were found to be closed, and the uterus was then 
curetted during which the pacient died suddenly. A few hours after death 
numerous gas bubbles were found in the right side of the heart, the inferior 
vena cava and the right femoral vein. The right fallopian tube contained 
blood and gas. In the second case sudden death followed tubal insufflation of 
oxygen at a pressure of nearly 200 mm. of mercury, but necropsy was not 
performed until after the body had been embalmed. 


REPorRT OF THE Cuter MepicaAL EXAMINER OF THE City or New York, 1925-1926. 
Cuartes Norris, M.D., Chief Medical Examiner. 


This report of the outstanding agency in this country for the investigation 
of violent and accidental deaths is entirely statistical. Statistical tables do 
not readily lend themselves to further condensation, but attention may be called 
to some of the more significant figures. The total number of deaths in New 
York City (Greater New York) in 1925 was 71,864, the number of deaths 
investigated by the medical examiner’s office was 13,353, the number of inves- 
tigated cases filed with the district attorney was 4,062, and the number of 
postmortem examinations made by the office was 2,919. In other words, 
investigation by the medical examiner was deemed necessary in 18 per cent 
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of all deaths, 30 per cent of the deaths investigated required the attention of 
the district attorney, 5 per cent of all deaths in New York were subjected 
to necropsy by the medical examiner, and in 21 per cent of the deaths inves- 
tigated, necropsy was performed. The value of the proper utilization of 
this volume of material for forensic medicine, for vital statistics and for 
pathology cannot be estimated. Other tables relate to the classification of 
the deaths investigated ; 20,775 chemical examinations were made; these ranged 
from 3 examinations of pills, through 27 examinations of whisky and 47 
identifications of human blood stains, to 1,142 examinations for wood alcohol 
and 8,952 for grain alcohol. The entire volume of work of the medical 


examiner’s office was done at a total cost of $135,830.20. O. T. Scnutrz 


MANoILoFF REACTION FOR DETERMINATION OF Sex. W. Sacus, J. M. A. S. 
Africa 1:168, 1927. 


This test is not of any value from a medicolegal point of view, because 
it is inconsistent. 


Sativa Test (“Doctmasta SIALICA”) IN New-Born. V. M. Patmiert, Arch. 
di antrop. crim. 47:215, 1927. 


Palmieri was unable to confirm any one of the statements made by S. Diniz 
in suggesting this new test of extra-uterine life. Diniz claimed that the new- 
born child swallows saliva which may be demonstrated in the stomach even 
in putrefaction. He suggested making tests for rhodanid, ptyalin and a specific 
protein of the saliva (precipitin test and anaphylaxis). Palmieri used these 
methods (except anaphylaxis) in forty-three fetuses, twenty-two of whom 
had been breathing. The results were — with one doubtful exception — negative. 
Besides this, if the results had been different, their value would be doubtful, 


since the fetus probably swallows even in the uterus. Cee eme 


Dracnosis OF Bioop sy Iso-AGGLUTINATION. ViTTorIA Srracusa, Arch. di 
antrop. crim. 47:307, 1927. 


In a murder case, the blood spots on the clothes of the suspected person 
were shown by iso-agglutinative tests to correspond to the blood group of 
the suspect and not to the groups of the victims. In testing blood spots for 
iso-agglutinative elements, the tests would better be directed toward the 
agglutinogen rather than the agglutinins, particularly because the agglutinins 
disappear sooner and sometimes unevenly. The agglutinogen is demonstrated 
by its absorption of the corresponding agglutinin which is set free again on 
warming the mixture at 45 C. 


XANTHOPROTEIN REACTION IN BLoop IN MeErcuric CHLoRIDE Porsontnc. M. 
Ajazzi-Mancin1, Arch. per le Sc. Med. 49:119, 1927. 


Becher’s technic of estimation of the aromatic compounds in the filtrate 
of the serum (after precipitation of the proteins) was used in four cases 
ot acute poisoning with mercuric chloride. This test gave a more faithful 
index of the gravity of the condition than the determination of residual 


nitrogen, urea and indican as made by the author. ee eae 


BisMutH Porsontnc. J. Munck, Dermat. Wchnschr. 84:367, 1927. 


_ Within eleven months a man, aged 45, received 5.13 Gm. of metallic bismuth 
in the course of treatment for syphilis. The first symptoms of poisoning were 
icterus and stomatitis; then the temperature became subnormal and delirium 
set in. Death occurred twelve days after the onset. In the meantime a dark 
line at the margins of the gums developed. Large amounts of bismuth were 
found in the internal organs, especially in the liver. Nephrosis, colitis and 
tatty changes in the liver and myocardium were present. 
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DEVELOPMENT OF GAS GANGRENE AFTER INJECTIONS OF MEDICAMENTS. R. 
WankeE, Deutsche Ztschr. f. Chir. 199:214, 1926. 


Twenty-five instances are collected. It is suggested that in most such cases 
the gas bacilli come from the cannula used in making the injection. Intra- 
muscular injections in conditions of lowered vitality demand special precautions. 


InyuRY TO SKULL FROM ELectric Current. E. Ranzi and Oruers, Deutsche 
Ztschr. f. Chir. 200:36, 1927. 


A man was injured by an electric current while at work in an electric 
locomotive. The current entered the body above the right ear and passed 
out at the vertex, a little to the left. He was removed unconscious, but had 
recovered consciousness at the end of seven hours. The wounds were treated 
conservatively. In each the skin necrosis progressed and the bone became 
exposed. A month after the injury, epileptic attacks set in, with general 
paralysis of the right side of the face and the right upper extremity. Four 
operations were performed, at which epidural, subdural and abscesses of the 
brain were opened and the diseased bone cleaned away. Streptococci and 
pneumococci were found in the pus from the abscesses in the brain. The 
patient died two months after the injury. On microscopic examination the 
bone showed rarefying, sequestrating osteomyelitis, the necrosis limited by 
granulating inflammation. It is assumed that the electric current killed bone 
cells, which thus became a fit field for infection by extension from the sup- 
purating soft parts. 


Tue ImMpPpoR’TANCE OF DEGENERATION IN DETERMINING THE CAUSE OF PREMATURE 
Deatu. A. S. Kruyuxov, Deutsche Ztschr. f. d. ges. gerichtl. Med. 8:444, 
1926. . 


This is from an address by Krujukoy at the eleventh national Russian 
Convention for Legal Medicine. He urged, from his thirty years experience 
with medicolegal postmortem examinations, that more attention be given to 
such “stigmas of degeneration” as irregularities of shape, thickness and com- 
pactness of the cranial bones, evidence of compression of the brain, including 
the amount of ventricular fluid, hypotrophy of the heart, aorta and other blood 
vessels and status thymicolymphaticus. He insisted that deaths from infec- 
tions and from violence occur more easily when such conditions are already 
present. He also has frequently found them, as have others, in the bodies 
of persons who commit suicide. ae Ree. 


VIscERAL INJuRIES DUE TO JUMPING OR FALLING FROM HicH Paces INTO WATER. 
H. Merxet, Deutsche Ztschr. f. d. ges. gerichtl. Med. 8:517, 1926. 


Jumping from high bridges into water they span is a favorite mode of suicide 
in many large cities. From such a bridge about 105 feet above the water in 
Munich, there were 106 attempts to commit suicide during twenty years ending 
with 1919; most of them were successful. Merkel reports what was found in 
three bodies by way of illustration, with a good summary of the impressions 
others have obtained from examining the bodies of persons killed in a similar 
manner. From impact with water solely, bones are rarely broken, but tears 
of the liver, spleen, lungs, kidneys and heart occur. In one body an extensive 
fat embolism in the lungs was encountered. eS es Const 


HEMORRHAGE INTO THE LuNGS OF New-Born Inrants. K. WA.LcCHER, Deutsche 
Ztschr. f. d. ges. gerichtl. Med. 8:523, 1926. 


From a careful gross and microscopic study of the hemorrhages in the lungs 
of 245 maturely or prematurely born infants dying during or soon after birth, 
not much that is new is suggested to explain their origin. They are practically 
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constant with premature birth and attributed to the greater ease with which the 
lungs may be torn by pressure in the birth passage at such periods of incom- 
plete development and lesser ability to resist external violence. The subpleural 
ecchymoses are often found continued into the lung tissue as broad bands of 
hemorrhage in septums and about blood vessels. The blood is well absorbed 
at the end of the second or third week after birth, but frequently the regions 
of hemorrhage are infected and then more bleeding occurs. Infarcts are 
simulated. 

Only subpleural hemorrhages were found in one of two infants suffocated 
after birth at term, there were no hemorrhages in the lungs of the other. With 
death from natural causes taking place slowly as it frequently does in infections, 
the lesser cardiac force causes both stasis and hemorrhage. The hemolysis 
accompanying putrefaction prevents recognition of hemorrhages in decomposed 


bodies. E. R. Le Count. 


CHANGES OF THE ENDOMETRIUM CAUSED By SILKWORM Gut USED TO PREVENT 
Conception. W. H. Sterxo and A. Laurié, Deutsche Ztschr. f. d. ges. 
gerichtl. Med. 8:536, 1926. 


Interest having recently been drawn to intra-uterine contraceptive methods, 
particularly the use of silkworm gut, the authors introduced this into the uterus 
in two rabbits. The animals were then paired, killed after one month, and the 
entire genital tract examined microscopically. Evidence of pregnancy was not 
found. The endometrium was hyperemic and hyperplastic, the muscles 
edematous, the glands hyperplastic and a basophilic substance filled their 
channels. There was no other change. In material obtained by curettage from 
the uterus in two women, in which silkworm gut had been lodged one month, 
the same structurai alterations were present. Similar changes with definitely 
loosened chorionic cells, an irregular, incompletely developed syncytium with 
necrotic areas were associated with two abortions after one and one-half months 
of pregnancy and four months after insertion of the silkworm gut. 

The results are interpreted on a physiochemical basis, the suture material 
causing a transformation of glandular activity, a change in osmotic pressure 
and surface tension. It is known that after the introduction of silkworm gut, 
the uterine secretion becomes more alkaline. Normally it is from 7.5 to 8.0 pu, 
and after silkworm gut is introduced, it changes to 9 or 9.4 pu. This increased 


alkalinity arrests the activity of spermatozoa. ss. 


Accents From Execrricity. J. Foc, Ugesk. f. Laeger. 89:339, 1927. 


Fog describes four cases of death or supposed death from electric shock and 
reviews at the same time Jellinek’s book on “Der elektrische Unfall.” In one 
of the cases reported typical electric marks were found on the upper part of 
the back, the left hand and right foot corresponding to the places in which the 
current entered and passed out of the body. In another case a similar mark 
on the left thumb corresponding to the entrance of the current. These marks 
were characteristic in that the adjacent hairs were intact without signs of 
having been burned. In the first case the clothes and shoes of the victim 
presented typical perforations corresponding to the lesions on the back and 
on the right foot. It is pointed out that it is always of great importance to 
examine carefully the clothes and shoes of the victims of electric shock. In 
the two cases mentioned the internal examination showed cerebral and pulmonary 
hyperemia which is interpreted to mean that death did not occur immediately. 
It is mentioned also that in all cases of apparent death from electric shock 
prolonged efforts at resuscitation by artificial respiration are indicated. The 
efforts should be continued for three or four hours. Physicians are slow to 
learn that death from electricity may be only apparent, and that prolonged 
and energetic efforts at resuscitation are demanded. 
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ATTEMPT AT SUICIDE WITH INSULIN. K. SecHer, Ugesk. f. Laeger. 89:378, 1927. 


A patient, aged 28, with diabetes of long standing, took a single massive 
dose of 60 units of insulin with suicidal intent during an attack of depression. 
Immediately he regretted what he had done and took two tablespoonfuls of 
sugar; he recovered. Secher suggests the possibility of murder being com- 
mitted with this substance, in which case the cause of death would be difficult 
to prove at necropsy. 


AGGLUTINATION REACTION FOR DETERMINATION OF BLOoop Groups. G. ALIErFr, 
Russkaya Klinika 7:55, 1927. 


The author presents a method of identifying blood stains as to group. It 
is based on the property of erythrocytes of absorbing agglutinins. This 
property is retained by the agglutinogens in the erythrocytes of dried blood 
for at least eight weeks. The method is as follows: 1 Gm. or less of the 
dried blood to be examined is mixed with 1 cc. of serum of group O. The 
mixture is kept in the thermostat at 37 C. for from two to five minutes. The 
mixture is then tested against corpuscles of groups A and B. The results are 
read as follows: if the mixture does not agglutinate the cells of A or B, the 
dried blood belongs to group AB; if the mixture agglutinates corpuscles of 
A but not of B, the dried blood belongs to group B; if the mixture agglutinates 
corpuscles of B but not of A, the dry blood belongs to group A; and if the 
mixture agglutinates the corpuscles of both A and B, the blood stain belongs 
to group O. The medicolegal applications of the test are discussed. 


LauRENCE H. SNypeR. 


Technical 


A Micro METHOD FOR THE QUANTITATIVE DETERMINATION OF CARBON DIOXIDE 
IN Bitoop AND OTHER SOLUTIONS, AND SOME OBSERVATIONS ON THE 
EFFICIENCY OF PARAFFIN Ort AS A MEANS OF KEEPING CARBON DIOXIDE 
In Sotution. D. Rarret, J. Biol. Chem. 74:839, 1927. 


A method is described for the determination of small amounts of carbon 
dioxide in the blood and other solutions. It is accurate for amounts between 
0.1 and 0.5 cc. of carbon dioxide, with an error not exceeding 1.1 per cent by 
volume. The method is based on the absorption of carbon dioxide in a standard 
barium hydroxide solution, with subsequent titration. By the aid of this 
method it was found that normal serum kept under liquid petrolatum loses only 
2 per cent or less of its carbon dioxide in the course of twenty-four hours. 
However, when large quantities of carbon dioxide are present the loss may 
amount to 10 per cent of the carbon dioxide contained in the serum. 


AvutuHors’ SUMMARY. 


Stupies ON Urinary Acrpity, AND A METHOD FoR ELECTROMETRIC TITRATION 
or Urtne. S. Morcurrus and W. R. Hansa, J. Biol. Chem. 74:851, 1927. 


A simple method is described suitable for titrating electrometrically to a 
desired pu in the presence of quinhydrone. Urine is titrated to a pa 7.40, the 
average reaction of the blood, a buffer mixture of the same fa and the titrated 
urine forming each a half cell, connected by means of an agar potassium chloride 
bridge. The endpoint of the reaction is registered by the zero deflection of 
the galvanometer. The significance of the urinary acidity and of the urine 
buffer value is discussed. 


AvutTHors’ SUMMARY. 
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THE Microscopic DEMONSTRATION OF STAINED TUBERCLE BACILLI IN THE 
Licut-Dark Fietp. M. J. GUTMANN, Beitr. z. Klin. d. tuberk. 66:308, 1927. 


With the method indicated in the title, which requires a special light dark 
field condensor, the author reports favorable results. The demonstration of 
tubercle bacilli is easier, the search is less trying, more bacilli are seen, no bacilli 
are obscured by the counterstain, and the examination is so easy that it can 


be made by any practitioner. Max PInner. 


SHOULD THE SEDIMENTATION REACTION Be PerrorMED BerroreE BREAKFAST? 
H. Fetzer, Beitr. z. Klin. d. Tuberk. 66:738, 1927. 


The variation of the sedimentation rate in the same patient performed before 
and after meals is small, so that it does not matter whether or not the reaction 


is performed after a period of starvation. Shae Ween 


Tue Twenty-Four Hour Value or FAnrRAus’ SEDIMENTATION REACTION IN 
PHTHISICS IN THE THIRD AND FourtH Decape. H. Fetzer, Beitr. z. Klin. 


d. Tuberk. 66:742, 1927. 


The author comes to the conclusion. that it is important to determine not 
only the sedimentation rate after one and two hours, but after tweny-four hours 
as well. Only such patients who have a normal twenty-four hour value can 
be considered cured, whereas normal one and two hour values associated with 
a high twenty-four hour value indicate a good healing tendency but not com- 
plete arrest of the disease. 


Max PInner. 





Society Transactions 


CHICAGO PATHOLOGICAL SOCIETY 
Regular Monthly Meeting, Oct. 10, 1927 


Datias B. PHemisterR, President, in the Chair 


PRESIDENTIAL ADDRESS: SURGICAL PATHOLOGY AND THE SurGeoN. OD. B. 
PHEMISTER. / 


Since the function of the surgeon is mainly the recognition and treatment 
of those diseases in which operation is necessary, a knowledge of their morbid 
anatomy and morbid physiology is essential for the proper execution of his 
duties. 

Before the days of asepsis and anesthesia operative procedures were 
limited, and the surgeon who studied the pathologic changes in the specimens 
which he removed was concerned raain:y with superficial lesions of the body 
and with such deep-seated lesions of. tle limbs as necessitated amputation. 
Hence the old terms “aussere medizin” znd “innere medizin” of the German 
clinics. The pathologic changes that otcur in internal diseases were known 
then largely as a result of postmortem ‘examinations which usually revealed 
the primary lesion in its terminal stage. “Lister’s work, permitting the surgeon 
to enter all parts of the body, created‘the opportunity for physicians to study 
the morbid anatomy of a group of internal diseases in their earlier stages. 
Up to that time, such knowledge on the subject as existed had been derived 
mainly from incidental observations of early lesions at autopsy when death 
was due to other causes. Since the days of aseptic technic, the work in 
modern surgical pathology has been carried on by both surgeons and pathol- 
ogists, and it is difficult to appraise the relative merits of each. Both have 
made extensive contributions to the understanding of the nature of disease as 
revealed by operation, and both should continue to work and cooperate in 
the field. 

The surgeon occupies a vantage point for obtaining information that is 
denied to the pathologist. In the course of an operation, he is confronted 
in varying degrees with the necessity of recognizing and with the opportunity 
of investigating the local and regional pathologic changes in the disease. 
Naunyn said that the surgeon performs an autopsy in vivo. This is true in 
the limited sense that the autopsy is local or, at most, regional and that the 
investigation is of the gross pathologic changes only. Such an autopsy in 
vivo may be complete, but it is usually incomplete. The surgeon may be 
called on to expose, thoroughly explore and cut into diseased tissue before 
a decision can be reached concerning the nature of the lesion and what should 
be done with it, either then or at a later date. In such instances, a microscopic 
examination may be of great practical assistance. To make a diagnosis from 
frozen sections, during an operation, is more difficult than to do so later from 
sections of fixed tissue, and the services of a person who has had considerable 
and more or less continuous experience with frozen section methods are needed. 
For this reason, the work should be done by specialists in pathology rather 
than by surgeons who devote a part of their time to surgical pathology. Because 
frozen sections are not altogether satisfactory, the common practice of surgeons 
today is to perform a biopsy when in doubt after an examination with the 
naked eye and to defer operation until an examination of sections of fixed 
tissue has been completed. Strides have been made in the preparation of 
sections by the freezing method in connection with some of the large clinics, 
but opportunity for improvement still exists. 

Another kind of autopsy in vivo is that in which the surgeon, feeling 
certain of the diagnosis, excises the organ or part with little if any invasion 
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of the diseased tissue. Examination of the tissues may be done by some one 
else than the operator, and in hospital routine this has become the established 
custom. As much information is lost by this procedure, however, as is lost 
when the organs or tissues removed at autopsy are studied by one who did 
not perform the autopsy. The value of the additional information about the 
pathologic changes gained by the operator is illustrated particularly well in 
mild lesions of organs which produce symptoms. Examination of the excised 
organ in the laboratory demonstrates little if any disease. The case of a 
patient who has several attacks of appendicitis recurring at irregular intervals 
and lasting from a few minutes to one or two hours exemplifies this. Examina- 
tion shortly after an attack reveals tenderness and perhaps some rigidity at 
McBurney’s point. An operation is performed. When the peritoneum is opened, 
an accumulation of clear, serous fluid is found in the vicinity of the appendix. 
A fibrinous exudate is not present. The appendix is normal or almost so in 
appearance. The regional lymph glands may be moderately enlarged. The 
appendix is removed. The pathologist’s report may be that the organ is normal, 
and the surgeon may be classed among those who remove appendixes on the 
least provocation. Reexamination of the sections after protest may partially 
confirm the pathologist’s report; yet a .gerous exudate was present, and the 
patient was cured after the operation, This emphasizes the importance of 
the pathologic tissue found at operatioy but not sent to the laboratory even 
in cases in which the primarily offending organ is removed. 

Some curative operations are not in any sense an autopsy in vivo, in that 
the diseased tissues are neither inspected nor removed. Thus, a patient with 
Pott’s disease of the spine may be treated by ankylosing the spinous processes 
or laminae of the involved region by bone grafting, and a tuberculous hip may 
be ankylosed by para-articular bone grafts without exposure of the diseased 
locus. 

Since many of the pathologic changes are usually demonstrated by the 
surgeon at operation, it would seem logical for him to complete the work, the 
gross and microscopic studies of the tissues removed. But the division of 
labor which is necessary in order that the work may be well done renders 
this plan impossible as a routine procedure. The work in the department of 
surgical pathology in hospitals in which teaching or research is not carried on 
should be done by specialists in pathology. Even a special group of surgical 
as distinguished from “dead house” pathologists has arisen in connection with 
the large surgical clinics and clinical laboratories of this country. In hospitals 
engaged in teaching and research, the tissues should be removed surgically, 
to some extent at the disposal of the staff and students of the surgical clinic. 
These tissues may be examined in the department of pathology which extends 
privileges to members of the surgical staff to participate in routine or special 
work, or the examination may be performed in the department of surgery 
in cooperation with the department of pathology. From the standpoint of 
efficiency, the routine work might best be done entirely in the department of 
pathology, but it is essential that the surgeon have training in pathology, and 
efficiency must be sacrificed to some extent for the sake of training. 

In the school of Medicine of the University of Chicago, the plan of making 
examinations of tissue will be tried in the department of surgery with the coopera- 
tion of the department of pathology. The tissue from the operating room will be 
sent in a sterile container to the laboratories of surgical bacteriology and 
pathology, which are in nearby rooms, in which cultures will be made when 
indicated and in which the section work will be done and the gross and micro- 
scopic descriptions made. The clinical clerk who has studied the patient in 
the ward and has witnessed the operation will participate in the examination 
of the tissue with a member of the department of surgery who serves as surgical 
pathologist. The work will be checked by the department of general pathology, 
and the material will be used for teaching purposes and for conferences on 
pathology. All gross tissue will be sent to the department of pathology, in 
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which they will be either stored or placed in the museum, and from which they 
may be withdrawn for teaching or investigation. 

The research along pathologic lines carried out by clinicians has varied 
according to the specialty of the physicians interested in the cases. Thus, 
pathologic anatomical material obtained at operation has been extensively 
investigated by the surgeons, while pathologic physiology and biochemistry 
have been investigated mainly by the internists. Perhaps each group has been 
too little interested in the field explored by the other. Thus, Cushing thought 
he was expressing the reaction of the modern internist toward morphology 
when he said, “Why should the internist come to the operation any longer? 
He cannot see the sugar in the blood!” The field of pathologic physiolog, 
offers favorable opportunities for research in surgical diseases. This is well 
illustrated by the discoveries of Graham, Copher and Whitaker on the abnormal 
function of the diseased biliary tract by means of cholecystography. 

Despite the extensive histologic research on operative material since the 
advent of modern surgery, there is still much activity in the field, and many 
contributions have been made by surgeons in recent years. The fate of tissues 
transplanted in surgical operations has been fairly well cleared up, and the 
results of animal experiments have been verified by the study of transplants 
that have been removed weeks, months or years after transplantation. Many 
diseases of the bones and of the joints, such as loose bodies arising from the 
articular surfaces and vascular disturbances of the centers of ossification in 
the tarsus and carpus and of certain epiphyses of long bones, have been either 
identified or elucidated by the work of surgeons such as Perthes, Axhausen, 
Freiberg and Nussbaum. Bailey and Cushing have recently published a book 
containing a classification of tumors of the glioma group on a histogenetic 
basis with a correlated study of prognosis. By an analysis of more than 400 
tumors of the glioma, they have found that the tumors which produced the 
structure of the less differentiated cells in the developing central nervous 
system are more actively growing than are the ones that are composed of the 
more highly differentiated cells. With this better understanding of the life 
history of the lesions, they feel that they are able better to evaluate the 
prognosis and to choose the procedure which is appropriate to the particular 
kind of tumor which is disclosed by the operation. By his histologic studies 
of the thyroid gland removed from patients first operated on by pole ligation 
and later by subtotal thyroidectomy to whom iodine was administered during 
the interval, Rienhoff has demonstrated the morphologic changes produced by 
iodine in the disease and the relationship between the so-called primary exoph- 
thalmic goiter and toxic adenoma. The Bone Sarcoma Registry of the 
American College of Surgeons now contains tissues from more than 800 
patients. Valuable educational work among the medical profession and some 
research work have already resulted from a study of this material. It should 
receive the attention of the pathologists of the city as the collection is now 
housed in the building of the College at 40 East Erie Street. 

In the future, the need for surgical intervention may decrease; that is, 
patients with infectious diseases and malignant tumors may be treated by 
vaccines, antitoxins, physiotherapy or chemotherapy instead of surgically. But 
as long as the present day treatment prevails, it is the duty of the surgeon 
to be a student of morbid anatomy, as otherwise his indications for operation 
and the results of his therapy will be mediocre, regardless of the manual 
dexterity which he may acquire in the performance of operations. 


ACTION OF ANTITHYROGLOBULIN SERUM. KamMiL ScHULHoF, the John McCormick 
Institute for Infectious Diseases. 


Rats were injected with the smallest effective dose of thyroglobulin from 
a dog as well as with the double dose, and the resulting average increase in 
the metabolic rate was determined. The same increase in metabolism (within 
the limits of error) resulted after injection of a mixture of the thyroglobulin 
with its antiserum. 
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Injection of the thyroglobulin together with a mixture of dog serum and 
antiserum seemed to increase the metabolism more than injection of the thyro- 
globulin alone. This point will be further investigated because of the therapeutic 
possibilities. Injection of the mixture of dog serum and antiserum and other 
controls did not affect the metabolic rate. 


HyPoGASTRO-ETRO-SCHISIS, SPINA BuiripA, DIAPHRAGMATIC HERNIA AND LEFT 
RENAL AGENESIA IN A VIABLE Futt-TerM CuiLp. Georce J. RUKSTINAT 
and James D. BALrour. 


This article will be published in full in a future issue of Arcu. PaTu. 





Regular monthly meeting, Nov. 14, 1927 


Esmonp R. Lone, President pro tempore, in the Chair 


Waxy DEGENERATION OF THE DIAPHRAGM AS A Factor Causinc DEATH IN 
PNEUMONIA AND OTHER ConpiTIons. H. Gmpeon WELLS. 


The complete report is published in Arcn. Patna. 4:681, 1927. 


EMBRYONAE TUMORS OF THE Kipney. R. B. HASNER. 


This article will be published in full in Arcu. Patu. 


INFLUENCE OF GLYCOGEN ON THE INFECTION OF MUSCLE WITH TRICHINAE. 
Juttan H. Lewis. 


One of the most striking examples of organ specificity which an infecting 


micro-organism can show is illustrated in trichinosis. In this disease the 
parasite almost exclusively infects the striated muscles of the body. The 
course of events which occur in the establishment of trichinosis begins with 
the ingestion of infected material, usually muscle tissue of pork that contains 
encysted Trichinae. The organs are liberated in the stomach through digestion 
of the cysts after which they pass iato the intestines in which copulation and 
impregnation of the female worms take place. When the embryos reach 
maturity, the female imbeds itself in the intestinal mucosa and delivers a 
large number of small but completely formed young Trichinae directly into the 
lymph vessels and through these into the general circulation. It is estimated 
that a single female Trichina will expel about 1,000 young parasites into the 
circulation. The delivery does not occur all at once but takes place gradually, 
from four to five days being required for the complete expulsion of all young 
organisms from one female worm. Nevertheless, the concentration of 
Trichinae during this period is high enough to permit their ready demonstration 
in a sample of blood withdrawn either from the heart or from the peripheral 
circulation. With such a large number of organisms in the circulation, it is 
certain that some of the young parasites pass through the capillary bed of 
every organ in the body; yet it is only in the striated muscle tissue that they 
come to rest and pass through further stages of development. The under- 
standing of this unerring discriminating selection of satisfactory conditions 
for existence and development, which for Trichinae is represented by the 
muscular tissue, is the problem of organotropy. 

It is probable that this invasion of muscular tissue by Trichinae is an 
example of positive chemotaxis in which the organisms are attracted by the 
presence of some dissolved active chemical substance in the muscle. The 
nature of this chemical substance is not known except that a pricri it must be 
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a substance devoid of species specificity, as Trichinae larvae manifest the same 
preference for striated muscles in all animals serving as hosts. 


Trichinae do not invade all striated muscles in the same degree. In such 
muscles as the diaphragm, the intercostals, the masticatory muscles, the 
muscles of the larynx,.the tongue and the eyes, the invasion is much stronger 
and earlier than in others. These muscles are characterized by their constant 
activity, and it was thought that this association of infection with activity 
might be related in a definite way to some chemical change which occurs in 
muscle tissue as the result of activity. One must first think of sarcolactic acid, 
because this is a substance which is peculiar to muscle tissue and which 
reaches a rather high concentration in active muscles. An attempt was there- 
fore made to increase experimentally the amount of sarcolactic acid in muscles 
and to study the effect on invasion with Trichinae. The only way by which this 
could be done was to inject lactic acid or its salts into the body of the muscles. 
Such experiments, however, did not indicate that the amount of infection was 
influenced. Following these experiments an attempt was made to determine 
whether there was any correlation between glycogen, the predecessor of 
sarcolactic acid and infection with Trichinae. The glycogen content of a 
muscle is inversely proportional to its activity. The muscles usually more 
strongly infected with trichinosis which, at the same time, are the more active 
of the body muscles would be expected to have a lower content of glycogen. 
This was found to be true in analyses for glycogen of the different muscles 
in a series of guinea-pigs. The glycogen was determined by the well known 
method of Pfliiger in which rapidly weighed samples of muscle removed quickly 
from the animal are hydrolyzed in boiling concentrated potassium hydroxide. 
The glycogen is precipitated from this hydrolysate with alcohol and is deter- 
mined as dextrose after inversion with dilute acid. A representative result is 
given in the following figures: diaphragm, 7.22 mg. per hundred grams of 
muscle ; masseter, 16.10; hind legs, 417.84; front legs, 480.13, and lumbar, 559.75. 

The difference between the content in glycogen of the various muscles is 
striking. The diaphragm, of course, is in constant activity. The masticatory 
muscles in the guinea-pig are also in constant use because the animals will eat 
as long as there is something on which to nibble. The use of the legs of the 
ordinary laboratory animals is greatly restricted because they are usually 
confined to cages or to rather limited spaces in stalls. Therefore, the figures 
of these analyses are roughly proportional to the activity of the muscles. 

If there is any causal connection between the infection of a muscle with 
Trichinae and its content in glycogen, these figures would indicate that a low con- 
centration of glycogen is favorable to the localization and development of the 
organisms and that a high concentration is unfavorable. In order to test this 
idea further, a series of experiments were made in which the glycogen content 
of the tissues was either decreased or increased, and the influence of such 
manipulations on the distribution of Trichinae in muscle was observed. 

The stimulation of sugar metabolism by insulin offers an excellent method 
to render an animal completely glycogen-free. Deposits of glycogen in the 
tissues of an animal are depleted in order to supply the dextrose demanded by 
the increased carbohydrate metabolism resulting from injections of insulin. 
The following experiment showed this to be true. A guinea-pig on a constant 
sustaining diet received 2 units of insulin per kilogram of body weight twice a 
day subcutaneously. At the end of the fifth day it was killed, and the muscles 
were analyzed for glycogen. Only traces, unmeasurable in amount, were found 
in any of them. Thereupon five large male guinea-pigs were infected by being 
fed equal amounts of muscle from a rat heavily infected with trichinosis. 
Three of them were fed with 200 Gm. of vegetables each day and were injected 
with 2 units of insulin per kilogram of body weight twice daily subcutaneously 
until symptoms of hypoglycemia appeared. When necessary, they were resus- 
citated with small injections of dextrose, and subsequent injections of insulin 
were given to maintain them in a condition bordering on convulsions. The 
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two controls were fed the ordinary laboratory diet and were not given insulin. 
On the nineteenth day after infection all five animals were killed. One masseter 
from each animal was fixed in formol and the other masseter was used to 
count the number of Trichinae which it contained. If a muscle containing 
Trichinae which are not in the encapsulated stage is subjected to high pressure 
between two slides or in a small press, all the organisms in the muscle will 
be quantitatively expressed from the tissue and can be found in the so-called 
“press-saft.” A piece of masseter from each of the five guinea-pigs was treated 
in this way, and a definite amount of the fluid was spread over a ruled area 
on a glass slide and the organisms counted. The results of such a count are as 
follows: 


| Injected with insulin 


; Controls 


The difference between the controls and the animals that received the insulin 
is both regular and marked to such a degree that it indicates the true condi- 
tions in spite of the crudeness of the method. The opposite masseters, fixed in 
formol, were embedded in paraffin, and sections of uniform thickness were made 
and stained with hematoxylin-eosin. While it is difficult to enumerate 
Trichinae in a microscopic section when the organisms are young because of the 
difficulty of distinguishing them from muscle fibers, it was easy to see that the 
cellular changes in these preparations were much more marked in those from 
the animals treated with insulin than in those from the controls. 

This experiment was repeated in exactly the same manner with another 
group of five animals, the only difference being that they were infected with a 
smaller amount of Trichinae with the hope that the difference between the 
controls and treated animals would be even more marked. They were killed 
on the twentieth day after infection, and counts were made of the organisms in 
the masseters as before. The following results were obtained: 


IT17— 8 Trichinae per preparation 
IT18—dead Injected with insulin 
IT19—15 Trichinae per preparation 
IT20— 4 Trichinae per preparation l 


IT21— 0 Trichinae per preparation Controls 


When sections were made, it was found that the organisms were too young 
and too few to produce enough histologic changes for comparison. 

It is clear, then, that the depletion of glycogen in the muscle resulting from 
injection with insulin is associated with an increased invasion of these muscles 
with Trichinea. 

An excess of carbohydrate in the diet leads to a deposit of glycogen in the 
liver and muscles and other tissues. This fact formed a basis of an experiment 
to determine the effect of the reverse conditions produced in the preceding 
experiments, namely, the effect of increasing the glycogen content of muscles on 
the degree of infection with trichinosis. If a reduced glycogen content of the 
muscle is associated with an increased susceptibility to invasion with Trichinae, 
an increased glycogen content which is subsequent to a high carbohydrate diet 
should be associated with a decrease susceptibility to the infection. 

Five large guinea-pigs were infected with Trichinae, and three of them were 
fed daily with 15 Gm. of dextrose given in the form of a 50 per cent solution. 
The control animals were fed the ordinary laboratory diet as well as the animals 
given dextrose. The latter animals were also provided freely with water and 
green vegetables to deal with the active diuresis resulting from the ingestion 
of large quantities of dextrose. On the twentieth day of infection the animals 
were killed, and the masseter muscles were examined for Trichinae. It was 
found that the disease in all guinea-pigs had progressed to the stage of 
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encapsulation and that it was impossible to enumerate the organisms by express- 
ing them as in the other experiments. On the other hand, this stage was 
suitable to make direct counts in histologic sections. Therefore, the total 
number of Trichinae in a 10 micron longitudinal section through the middle oj 
each masseter gave the following results : 


IT12—38 Trichinae 

IT13—26 Trichinae Fed with dextrose 
IT14—38 Trichinae 

IT15—96 Trichinae 

IT16—87 Trichinae } Controls 


The results of these two series of experiments show a definite relation 
between the glycogen content of muscle and its susceptibility to infection with 
Trichinae, but whether this relation is causal or merely the index of a relation 
with another factor which varies concomitantly with the glycogen content but 
which is the real causative factor is a question which the present data do not 
answer. The latter suggestion is probably the true explanation, because, while 
it is an interesting fact that the invasion of Trichinae varies with the glycogen 
content of muscle, it does not explain the specificity of trichinosis for muscle 
tissue. Glycogen is not specific for muscles, but, on the other hand, is a widely 
distributed substance in the body. If glycogen were the actual determining 
factor in the organotropy of Trichinae, one would expect to find the liver 
constantly infected because this organ is the chief depot of glycogen. Never- 
theless, Trichinae are never found here. Sarcolactic acid is a substance that 
is specific for muscles and is the end-product of the catabolism of glycogen in 
the muscles. Besides lactic acid, there are a number of other substances, such 
as the clotting proteins and the various so-called nitrogenous extractives, that 
are chemically distinct and characteristic for muscle tissue. Any of these 
substances might well be the attractive force responsible for the localization of 
Trichinae in muscle either because of a positive chemotactic action or because 
they furnish some peculiar nutritive substance necessary for the growth of 
the parasite. 


Tue Patuorocy or Post-Inrecrious Acute Toxic ENCEPHALITIS IN CHILDREN. 
R. R. GrinKer. 


Brains obtained post mortem taken from the bodies of thirteen children with 
disorders clinically arranged as follows were studied microscopically: (1) 
severe diffuse brain symptoms and a definite focus of infection, (2) diffuse 
brain symptoms and a septicemia and (3) foci of infection and cachexia but 
no neurologic signs. In foci of infection are included acute otitis media, pneu- 
monia, acute pharyngitis, peritonitis and osteomyelitis. 

Grossly, nothing characteristic was found. The brains were firm and usually 
hyperemic on the surfaces made by cutting. Microscopically, all had grada- 
tions of similar changes. The meninges were usually distended as if by fluid 
and slightly thickened with connective tissue. A moderate number of infiltrated 
large histocytes and round cells were present. Many leukocytic thrombi were 
attached to the walls of the veins. 

The parenchyma usually had a profound degenerative change in the ganglion 
cells. These were swollen, had central chormatolysis, contained small multiple 
cytoplasmic ringlets, and were undergoing neuronophagia. The glia cells were 
diffusely proliferated, especially in the deep white matter. Satellitosis was 
greatly increased. Mobile or gitter cells were not found, and Hortega cells 
were infrequent. 

The vascular system was severely damaged. The capillary endothelium was 
proliferated so that frequently obliteration resulted. The endothelial cells were 
swollen and pyknotic. The formation of new vessels was frequent. Meso- 
dermal infiltration of the vessels or parenchyma was not found. 
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The absence of infiltration by mesodermal elements, the vascular prolifera- 
tive changes and the parenchymatous damage lead to the conclusion that 
microbic invasion of the brain or meninges had not taken place but that a toxic 
reaction was present. 


Tue Errects OF RoENTGEN Rays ON THE Kipney. Davin A. Wittts and ALBERT 
BACHEM. 


Irradiation of the kidney produces a progressive degeneration of the tubule, 
with replacement by newly formed connective tissue and without signs of 
regeneration of the broken-down tube. The glomeruli, in spite of the marked 
tubular changes, remain practically unaltered, their reduction in size and dis- 
tortion being produced secondary to other changes. In the chronic glomerular 
nephritis as seen in man, the glomerular changes are primary and the tubular 
changes secondary. In the irradiated kidney this process is exactly reversed, 
the tubular degeneration being primary, this being followed by scar tissue 
formation, obliteration of the capillaries and finally glomerular atrophy. The 
contracted kidney thus produced is therefore the end-result of a nephrosis. 

The complete report will be published in the American Journal of 
Roentgenology. 





NEW YORK PATHOLOGICAL SOCIETY 
Regular Monthly Meeting, Nov. 10, 1927 


Davip Marine, President, in the Chair 


Tue Histotocy or Lesions or BLack TonGue IN THE Doc. JAMES DENTON. 


The lesions producible in the dog by feeding on a diet deficient in Gold- 
berger’s P.-P. factor were described and illustrated. The lesions were primarily 
degenerative ones of subepithelial supporting tissues of the mouth, tongue, 
pharynx, esophagus, colon and skin. Lesions from human pellagra material 
from the same tissues and organs were shown to illustrate the similarity of 
the lesions in the two diseases. 


DISCUSSION 


Louis Gross: I should like to hear the specific diet these dogs were given. 
Exactly what is meant by saying that these animals were vitamin B deficient 
but not on a sharp vitamin B deficiency diet? When rats are put on a diet 
deficient in vitamin B they begin to starve themselves, and one gets pictures 
which are difficult to distinguish from starvation. I should like to hear whether 
it was noted just how often these lesions were found, how much weight the 
dogs lost, and whether comparative studies have been made without a vitamin B 
deficiency but with the same amount of relative starvation to determine whether 
the pathologic picture is characteristic or not. I was much interested in 
the pathologic condition of the alimentary tract which Dr. Denton has shown. 
Kramer in England showed pictures of the alimentary tract in rats with 
vitamin A deficiency, and I was not able to confirm his results. Possibly the 
differences may have been in the age of our animals, the differences in the 
diet, or one of us may have been wrong. I also worked on a fairly large series 
of rats fed on a diet deficient in vitamin B, and was unable to find any lesions 
like those just described in the intestinal tracts. 


James Denton: I did not give the details of the feeding experiment, as 
they will be published by Dr. Goldberger in a government bulletin. The 
material was given to me as unknown material, and I know little about the 
experimental part of the work. We have had experience with simple starva- 
tion, and we have made a serious effort to discriminate between simple 
starvation and the disease I have described. These lesions, aside from the 
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necrotic stomatitis, were found in dogs in good states of nutrition. Dogs, 
weighing 12 or 13 pounds (5.4 or 5.9 Kg.) had lost only 2 or 3 pounds (0.9 or 
1.4 Kg.). They were bright and lively when killed, and they did not show 
evidence of starvation. We have also studied rat tissues, and the reactions 
in the two animals do not appear identical. 

The intestinal lesions do not appear in the early stages of the disease, but 
appear after the dogs have been on the diet two, and up to four and a half 
months. I observed the dogs clinically at intervals, performed the autopsies 
and selected the tissues best adapted to show the different phases of the lesions. 
The diet would be classed as one deficient in vitamin B. My impression is 
that it was low in protein and high in carbohydrates. 

In a series of twenty-one dogs allowed to die of the disease, the lesions 
were present in all. The ones I have shown are from a series of thirteen dogs 
killed in the early stages of the disease. Proper controls were examined also, 
There are apparently some differences between the reaction in the dog and in 
some other laboratory animals—the inability to produce scurvy in the dog 
illustrates this. 

Davip Marine: Am I right in saying that Mendel was able to cure black 
tongue by adding butter to a diet that would otherwise produce the disease 
in dogs? 

James Denton: I do not know. I know that yeast cures it readily, and 
that the animals may be kept in a sort of larval stage of black tongue by 
the addition of small amounts of yeast to the diet. 

Davip Marine: The question that came up was whether there was a 
vitamin A deficiency, but cod liver oil would not cure it, while butter relieved it. 

James Denton: It appears to make a difference whether the yeast is 
autoclaved or not. 


EXPERIMENTAL INTESTINAL HypertropHy. BENJAMIN N. Berc and James W. 
Jostinc. (From the Department of Pathology, College of Physicians and 
Surgeons, Columbia University.) 


In conjunction with observations on the effects of prolonged experimental 
incomplete obstruction of the duodenum, an opportunity was afforded to study 
the details of intestinal hypertrophy. 

The method which was employed to produce the chronic obstruction in 
dogs was as follows: A pedicled flap was made of the posterior sheath of 
the rectus abdominis muscle. A segment of the duodenum about 15 cm. from 
the pylorus was chosen for the site of the obstruction. Through a small 
opening in the mesentery, the fascial flap was wound around the duodenum 
in the form of a sling, and the lumen of the duodenum was constricted. 

Thirteen dogs were studied for periods extending from fifty-one days to 
one year and forty-five days. Varying degrees of dilatation and hypertrophy 
of the duodenum above the stenosis were observed. In order to determine the 
degree of hypertrophy that occurred, the width of the intestinal wall above 
the stenosis was compared with the width below the stenosis. In addition, the 
separate muscular layers were measured and compared in order to determine 
the relative hypertrophy of each component. The segments of the duodenum 
which were selected for comparative study were obtained at the level of the 
sphincter of Oddi and a few centimeters below the site of the obstruction. 

It was found that the average increase in the total width of the muscularis 
above the obstruction was 2.17 times greater than that of the muscularis below 
the obstruction. A study of the separate muscular components, however, showed 
that the inner circular layer contributed to a greater extent to the hypertrophy 
than the outer longitudinal layer. The average increase of the inner layer 
was 2.28 times; the average increase of the outer layer was 1.85 times. More- 
over, since the inner layer normally is from 2.5 to 3 times thicker than the outer 
one, the absolute increase of the former was many times greater than the 
increase of the latter. 
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No correlation could be determined between the degree or duration of the 
stenosis and the extent or distribution of the hypertrophy. This was due to 
factors that could not be measured or controlled accurately, such as individual 
variations in muscular tonus and contractility, and unavoidable differences in 
the degree of obstruction that was produced. 

A third or specialized circular layer, heretofore not described, which was 
found just internal to the inner circular layer, was also hypertrophied. 

The studies of Carey concerning the effects of tensional stresses on the 
arrangement of the smooth muscle of the intestine in the embryo may have 
some application to an understanding of the physical forces which were respon- 
sible for the greater hypertrophy of the inner circular layer compared with 
the outer longitudinal layer in chronic intestinal obstructions. 


DISCUSSION 


SauL Ritter: I should like to know whether Dr. Berg found toxic degen- 
erative nephrosis ‘associated with the experimental high intestinal obstruction. 

Davip MarINE: Was the muscularis mucosa hypertrophied? It looked so 
in the sections. 

Louts Gross: Did you make some effort to standardize your preparation 
when you made the measurements? I assume that they were made in the 
fixed state. As Dr. Berg mentioned in his paper, there are certain factors 
that are difficult to control, for instance, the tonus; a piece of intestine is 
taken and stretched out, and fixed in that condition, or if it is put in the 
cold, it will contract and be fixed in that condition. It makes enormous differ- 
ences, not perhaps between the outer and the inner muscular coat, but if one 
wants to compare one intestine with another the difference will be great. I 
had some experience along those lines, and I found that if I cut off a piece of 
tissue relatively the same distance from the pylorus, put the tissue on ice, 
kept it at a certain constant temperature, and fixed the tissue at this tempera- 
ture, I was able to make pretty good comparative measurements. 

PauL KLEMPERER: What did you find in those stenosed parts? 

BENJAMIN N. Berc: There was no evidence of nephrosis. Lesions were 
found in the kidneys of most of the dogs. The lesions were principally inter- 
stitial, however, and were not considered significant due to the occurrence of 
similar changes in the kidneys of so-called normal dogs, kept under favorable 
laboratory conditions. 

The muscularis mucosae was not hypertrophied. 

Although variations in the tonus of the musculature at the time of fixation 
would influence the measurements of the total width in different animals, the 
comparative measurements of the total width and of the separate muscular 
components above and below the stenosis would be relatively accurate for 
each dog. The ratio would not be affected appreciably. The intestine was 
fixed in Zenker’s fluid, in the living state (with the animal under ether 
narcosis) or immediately after death. 

At the site of the stenosis, the mucosa was intact and did not show atrophy. 
The muscularis was irregular and atrophied. 


An ImpoRTANT ANASTOMOTIC VESSEL IN THE AURICLE OF THE HUMAN HEART. 
M. A. Kucet. 


In a study of fifty normal hearts, a large anastomotic vessel joining the 
right and left coronary arteries was observed in the auricle of the human 
heart. Except for brief mention by the author with Dr. Louis Gross in an 
article on the gross and microscopic anatomy of the blood vessels of the 
valves of the human heart, a previous report has not been found in the 
literature dealing with this vessel. 

On account of its constancy in location and structure, this vessel will be 
referred to as the arteria anastomitica auricularis magna. In 66 per cent of 
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the cases it arises from the left circumflex artery from 1 to 2 cm. below its 
mouth and plunges directly into the wall of the left auricle. It then pursues 
a wavy course medially within the anterior wall of the left auricle from 0.5 
to 1 cm. above the insertion of the aortic leaflet of the mitral valve. It proceeds 
backward into the interauricular septum for its entire length, and near the 
crux of the heart unites directly or by intermediary smaller twigs with the 
posterior distribution of the right circumflex coronary artery. In a smaller 
group of cases, the vessel turns abruptly on itself in the interauricular septum 
and passes forward to the anterior wall of the right auricle, piercing it to 
unite directly or by intermediary smaller twigs with the anterior distribution of 
the right circumflex coronary artery or its branches (25 per cent in this series), 
In a very small group of cases, the vessel is of a more diffuse distribution in 
the anterauricular septum. 

The arteria anastomotica auricularis magna sends branches in the auricular 
musculature toward the base of the aortic leaflet of the mitral valve. These 
branches are often united by an anastomotic arch. Furthermore, these twigs 
arise from the same site as do the vessels found in the aortic leaflet of the 
mitral valve (when they exist). What is more significant, these branches, 
either with or without the anastomotic arch, have been seen at various levels 
within the auricular musculature, at the base of the valve, and within the valve 
substance at times reaching the line of closure. 

The arteria anastomotica auricularis magna also supplies blood vessels at 
times to the cusps of the aortic valve, chiefly the left and right posterior cusps. 

As it passes within the anterior wall of the left auricle the anastomotic 
vessel bears an intimate relationship to the left posterior portion of the aorta 
and sends blood vessels upward, forward and inward, to terminate either in 
the commissures or for some distance within the insertions of the aortic cusps. 
The commissure between the left and right posterior cusps is in intimate 
relationship to the aortic leaflet of the mitral valve and receives the greatest 
blood supply from the anastomotic vessel. At the same time the anastomotic 
vessel sends a large number of vessels to the base of the posterior portion of 
the aorta which anastomose freely with the vasa vasorum of the aorta. Besides 
supplying blood to this area it serves as a wide anastomotic channel between 
the right and left coronary artery, and it is of interest to note that in several 
hearts which were the seat of arteriosclerotic coronary artery disease, this 
vessel was of unusually large caliber. 

Its intimate relationship to the blood supply of the mitral and aortic valves, 
as well as of the commissures and the aorta, may be one of the factors con- 
cerned with the localization of lesions in the commissures such as those found 
in rheumatic disease, subacute bacterial endocarditis and syphilis. 

(A detailed report of this work will appear in a forthcoming number of the 
American Heart Journal.) 


BLoop VESSELS IN THE VALVES OF NoRMAL HEARTS (SUMMARY FROM A STUDY OF 
THE Hearts FroM 700 Autopsies). Saut A. Ritter, Louts Gross and M. A. 
KvuGEL. 


The blood vessels as they exist in the aortic leaflet of the mitral valve of 
some human hearts can be subdivided architecturally into two groups, the com- 
plete form and the incomplete forms. 

The complete form (probably representing a persistence of the fetal archi- 
tecture) is usually made up of an anterior, a posterior and an intermediate 
branch. These branches, after coursing for some distance toward the closing 
edge of the valve, are united by an arcuate arch. The latter frequently gives 
rise to a brushwork of finer vessels which descend to the line of closure. The 
anterior, posterior and intermediate branches almost invariably arise from the 
anastomotic loop (arteria anastomotica auricularis magna), which runs in 
the interauricular septal muscle to join the left and right coronary arteries o! 
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their branches (as described by Dr. M. A. Kugel). The incomplete form 
presents a series of gradations in regression or development of this vascular 
structure. 

In nonvascularized valves, the arteriae valvulares are evidently aborted and 
often terminate in the auricular musculature near the base of the valve, usually 
forming an arch. In a previous publication, two of us, reported that seven of 
eighty-five hearts showed complete vasculature of the aortic leaflet of the 
mitral valve, all of which, however, revealed a coexisting endocarditis. Blood 
vessels have also been found to exist in the aortic, tricuspid and pulmonary 
valves. They occur relatively infrequently. They will be reported and 
described in a later publication. 

In this paper we propose to outline briefly the results of our studies on the 
hearts from 700 autopsies. The coronary arteries were injected with a barium 
sulphate gelatin mixture, under standardized conditions and technic, as described 
by Dr. Gross. Of the 700 hearts studied, 123 revealed blood vessels in one or 
more valves. Fourteen of the hearts were found to be normal after thorough 
clinical and pathologic examination. Six of the fourteen normal hearts pre- 
sented the complete type of mitral valve vasculature and eight presented the 
incomplete form. In no respect, either clinically or pathologically, could evi- 
dence be found that the endocardium had been subject to an inflammatory lesion 
or that the myocardium had at any time been the seat of any inflammatory 
pathologic process. Numerous sections were made from the auricles, ven- 
tricles, papillary muscles, valves and base of the aorta, especially those sites 
at which Aschoff bodies are most frequently found. The specimens were fixed 
in alcohol and formalin and were stained with hematoxylin and eosin, with 
Unna, Pappenheim, with van Gieson’s stain, with the MacCallum-Goodpasture 
stain, and with Weigert’s elastic tissue stain. Search was made for Aschoff 
bodies, Bracht-Waechter lesions, MacCallum’s auricular lesions, the lesions 
described by Klotz, von Glahn and Pappenheimer, for all foci of inflammation, 
pericarditis and also for the commissural lesions described by Grant and Lewis. 
Studies of all the other parenchymatous organs were also made with especial 
reference to the kidneys and spleen. 

With one exception, as far as we were able to ascertain, there was no 
previous history of rheumatic fever, chorea, arthritis or repeated attacks of 
tonsillitis. In the exceptional case, there was a history of scarlet fever in 
childhood. 

Of the 123 hearts with blood vessels in one or more valves, 109 hearts 
could be classified into two groups: 

Group I—This group was composed of seventeen hearts, which, although 
appearing grossly normal could not be accepted as normal because careful 
histologic studies revealed occasional small foci of inflammation or accumula- 
tion of inflammatory cells in the myocardium, valves of the heart or peri- 
cardium. 

Group II.—This group was composed of the remaining ninety-two hearts, 
which had blood vessels in the valves and which were associated with definite 
valvular endocarditis, past or present. 

The following observations lead us to believe that blood vessels found in the 
valves of some human hearts are of noninflammatory origin: 

1. The constant origin of these arteriae valvulares from the anastomotic 
arch (arteria anastomotic auricularis magna) as described by Kugel in another 
paper. This vessel joins the right and left coronary arteries. 

2. The constant occurrence of an aborted auricular arch and variations in 
the level of this arch to a site within the valve leaflet. 

3. The constant characteristic architectural distribution of the arteriae 
valvulares. 

4. Histologic demonstration of arterial and venous structure of these vessels. 
the former possessing definite intima, internal elastica and muscular media, and 
the latter showing a delicate muscular structure. 
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5. Demonstration of a venous return in the valves to the coronary sinus of 
the heart by means of injection of the coronary sinus with barium sulphate 
gelatin mixture. 


6. Striking similarity of vascular architecture that has been found to exist 
in the normal aortic leaflet of the mitral valve to that found in certain lower 
animals as cattle, sheep and swine. 

7. The occurrence of vessels in the valves of the fourteen normal hearts 
described. These hearts were judged to be normal only after thorough clinical 
and pathologic examination. 

(A detailed report of this work will appear in a forthcoming number of the 
American Heart Journal.) 


DISCUSSION 


E. Lipman: I should like to ask Dr. Kugel which one of the commissures 
usually receives the most blood supply from the artery which he has so carefully 
described. 

M. A. Kucet: Apparently the greater blood supply goes to the commissure 
between the right and left posterior cusps. The commissure between the right 
posterior and the anterior cusp receives less, and the commissure between the 
anterior and the left posterior cusps receives the least amount of blood. 


E. Lrsman: That is what I expected might be the case. In the first place, 
it is clear from the extensive studies presented by Drs. Ritter, Gross and 
Kugel, that there are preformed vessels in the valves, particularly in the 
aortic leaflet of the mitral valve—not due to previous inflammatory condi- 
tions. The exclusion of cases in which the valves showed only a small number 
of lymphocytes makes the conclusions still more valuable. I will not discuss 
the part that the vessels may play in endocarditis, and in predisposing to it. 

The studies of Dr. Kugel are of interest in connection with the commissure 
lesions of subacute bacterial endocarditis. In 1923, Lewis and Grant described 
lesions of the commissures of the aortic valve which they believed represented 
healed lesions of subacute bacterial endocarditis. I had overlooked these 
lesions. Although Lewis and Grant did not prove that these lesions represented 
the results of subacute bacterial endocarditis, by looking for healed embolic 
glomerular lesions in the kidneys, I am convinced that their opinion is correct. 
In one case I found a lesion of one commissure of the aortic valve which was 
partly healed, and partly active. 

In rheumatic endocarditis one often finds a commissure lesion which binds 
adjacent flaps together below the attachment to the aorta. In syphilis, as 
Scott has pointed out, there is apt to be a separation of the commissure. 
According to his description, the syphilitic virus passes from the aorta to the 
flaps of the valves by means of the vessels in the commissures. In subacute 
bacterial endocarditis the commissure lesion consists not only of a fusion of 
two flaps to each other, but to the wall of the aorta. If one looks over a 
number of specimens, it is found that the commissure which is most often 
involved is the one which Dr. Kugel has described as being the one usually 
the best vascularized by the artery which he has described—the arteria 
anastomica interauricularis magna. Occasionally one finds an instance in 
which the lesions in a case of subacute bacterial endocarditis are limited to 
the aortic flap of the mitral valve, and one or more commissures. In a certain 
number of cases of what formerly would have been considered ordinary aortic 
stenoses and obstructions, one finds these old, healed lesions of the commissures. 

The occurrence of healed lesions of the commissures, associated with 
involvement of the aortic flap of the mitral valve, lends a peculiar significance 
to the observations reported by Dr. Kugel. 


B. S. OprenHeEIMER: Does this new interauricular anastomotic artery 
described by Dr. Kugel also supply the bundle of His or the auriculoventricular 
node? If so, it is important and will have to be considered in studying the 
correlation between electrocardiographic results and the anatomic lesions. In 
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the course of such a study in 1913, Prof. H. B. Williams and I published a case 
of prolonged incomplete heart block without lesion of the bundle of His and 
with frequent changes in the idioventricular electrical complexes. At autopsy 
both the descending and the circumflex branch of the left coronary artery were 
found completely obstructed within a short distance of their origin. Complete 
occlusion of the main branch of the right coronary was not found, but its 
posterior descending branch was completely obstructed beginning about 0.5 cm. 
from its origin and extending for a distance of about 1.5 cm. A study by 
means of serial sections of the bundle of His did not reveal any lesion to 
explain the block, and its artery, although definitely sclerosed and stenosed, 
was not found thrombosed. We stated in conclusion that “complete heart- 
block without anatomic lesions in the auriculoventricular system may possibly 
be of neurogenic or of circulatory origin, or it may be ascribed to chemical 
agents, to asphyxia, or to some hindrance to the passage of impulses from 
the terminal arborizations of the conducting system to the ventricular muscula- 
ture.” Since then we have had several instances in which it seemed probable 
that the heart block was due to circulatory disturbance, but, of course, we 
were wholly unaware of this arterial supply described by Dr. Kugel. If this 
newly discovered artery parallels the usual artery to the auriculoventricular 
node and bundle of His, it will be important in the study of similar cases 
of heart block. 


E. Lisman: What Dr. Oppenheimer has said is of interest, and I have 
made casual observations on the association of auriculoventricular block and 
stenosis of the arteries. 

Within the last couple of years Giraudel, working in the clinic of Professor 
Vaquez, has published observations on auriculoventricular block due to obstruc- 
tion of the coronary arteries. I had the opportunity of seeing some of this 
work last summer, and as far as I could make out there seemed to be no 
doubt that auriculoventricular heart block can be produced by narrowing the 
vessels, without there being present a local lesion in the bundle. I have 
evidence that sino-auricular block can be caused in the same way. 


Louts Gross: The question has often been raised as to whether these 
vessels were really embryonic or postinflammatory. One is struck by the fact, 
as Dr. Ritter has pointed out, that of the 123 hearts which showed the blood 
vessels in the valves, 92 were definitely associated with a valvulitis of some 
sort. He said that 17 hearts did not have definite valvulitis, but we excluded 
them from the series of normal hearts because we found a few scattered lympho- 
cytes. We wanted to be particularly cautious about what we called normal 
hearts. In spite of this caution, perhaps these fourteen hearts really had 
been the seat of an endocarditis. Perhaps it is a peculiar kind of endocarditis 
or valvulitis which attacks the heart and then completely disappears, leaving 
nothing but the blood vessels. If so, it weakens our claim as to the non- 
inflammatory nature of these blood vessels. I want to point out that this is 
not a mere academic question. If they are of noninflammatory origin, they 
may have something to do with lesions which occur in the valves. If they 
follow inflammatory disease of the valves, they are merely of interest patho- 
logically, and have no practical importance. There is no possible way that 
[ know of proving that these vessels are noninflammatory. As it is, we must 
judge from other observations which we can make, such as those Dr. Ritter 
has presented. On the basis of the comparisons which we have made, we 
feel that these blood vessels are found fairly frequently in cattle and in swine. 
Even the human being has these blood vessels comparatively frequently. If one 
considers the 14 hearts as being the only normal hearts with blood vessels in 
the valves of the 700 studied, there are still 2 per cent of persons with blood 
vessels in the valves of their hearts who die in a hospital. The whole series 
of patients with endocarditis with blood vessels in the valves of the heart 
after death may be omitted. I just want to point out to those who still think 
that these vessels may be postinflammatory that one must then assume that the 
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inflammatory lesion has disappeared and left only these vessels. One is left 
with the extraordinary alternative that at least 2 per cent of persons develop 
a severe valvulitis at some time during life which produces these remarkable 
vessels, arteries and veins of a characteristic architecture and a characteristic 
histologic structure. In spite of its severity, we must assume that this valvulitis 
has not produced any clinical manifestations in these persons. Their past 
histories are normal, and the process has apparently completely regressed and 
left only blood vessels in its course. It seems to us that this alternative is 
even more difficult to. accept than the other —that these blood vessels are of 
noninflammatory origin. I do not want to go into detail as to what the 
significance of these blood vessels may be. Dr. Libman has touched on that, 
and he is more able to judge of the application of these observations than 
Iam. If we can satisfactorily decide that these vessels do not owe their origin 
to inflammation, we may be able to show in the future that the unfortunate 
persons who have such vessels are predisposed to valvulitis. We do not want 
to deny that capillaries of granulation tissue type will develop from these 
preexisting blood vessels, but we want to distinguish between these granulation 
capillaries and these blood vessels which probably owe their origin to their 
embryonic derivation. 

In regard to Dr. Oppenheimer’s question about the anastomosis, there is 
a distinct and rich anastomosis between those blood vessels described by 
Dr. Kugel and those which supply the auriculoventricular node. It is con- 
ceivable that as there is this anastomosis, and the mitral is the most frequently 
involved valve, some of the blood supply might be taken away if any obliterative 
lesion should occur in this vessel, and we can conceive of the different 
variations up to complete obstruction to the supply of the auriculoventricular 
node. 

B. S. OPPENHEIMER: Have you made any observations on the blood vessels 
in the valves of the fetus or of infants? 

Louis Gross: Unfortunately, I must answer this question negatively. So 
far as the fetus is concerned, and this is an old observation, all the valves 
up to the fourth fetal month have blood vessels. Of this there seems to be 
little doubt. We have always seen it in these young fetal hearts. It is a 
difficult piece of work to show it. I cannot tell you about the structure, 
whether it shows the anterior, posterior and intermediate branches and the 
rather constant architecture that Dr. Ritter has shown. I would not expect 
that infants’ hearts would show these blood vessels any more often than the 
hearts of adults. The probabilities are that if they are going to disappear, 
they will disappear around the fourth fetal month. The only way to settle 
this question is to study a large amount of material. The autopsy material 
that comes to Mount Sinai Hospital is selected material. A large number 
of the patients are patients with cardiac disease of long standing, and naturally 
we find vessels in a great many of these cases. In order to find them in 
children in anything like the proportion found in adults, one would have to 
study a large amount of material. We have been making efforts to obtain 
infants’ hearts from other hospitals to study this question. 

Paut KLeMPeRER: How many of the ninety-two discarded cases show the 
constant architecture? 

Lours Gross: Ninety-two hearts were condemned on account of a distinct 
valvulitis, all of which had these blood vessels, either in complete or incomplete 
form. The complete form is the type which Dr. Ritter showed, with the anterior, 
posterior and intermediate vessels, and an arcuate arch. The incomplete form 
is that in which there is an anterior or a posterior, but never an arcuate, arch. 
We believe there has been either incomplete regression or incomplete develop- 
ment of the arch. In most cases the blood vessels are of the incomplete type: 
I have the impression that about 60 per cent were of the complete type. 
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La VACCINATION PREVENTIVE ContrE La Tusercutose Par Le “BCG.” By 
A. Catmette. With the Collaboration of C. Guérin, A. Boguet and L. 
Nore. Price, 22 francs. Pp. 250. Paris: Masson et Cie, 1927. 


This is a valuable monograph, perhaps not so much for the purpose for 
which it is written, which is to prove the efficacy of “BCG,” but for summarizing 
the efforts which have been made to procure, by protective inoculation, the 
prevention of the most prevalent and fatal disease of man — tuberculosis. 

Protective inoculation has been known for many centuries. It was made 
practical at the end of the eighteenth century by Jenner who inoculated with 
the living virus of cowpox to protect against smallpox. From that time on 
there have been frequent efforts to apply the principle involved to many other 
diseases and naturally to tuberculosis. Calmette has fairly epitomized the 
efforts which have been made in this direction in every country with tuberculin, 
dead bacilli, modified bacilli, living bacilli, attenuated bacilli; with bacilli 
orginating in one animal for which they may be virulent and inoculated in 
other animals comparatively insusceptible; with strains avirulent in the same 
type of animal from which the strain was gathered; and by means of acid fast 
bacteria avirulent for all animals, and many other methods. 


With this historical review, Calmette commences the study of the modes 
of infection in very young animals. Calling attention to von Behring’s proposal 
in 1903, that adult pulmonary tuberculosis originates in the digestive tract as 
a result of ingestion in infancy of tubercle bacilli, Calmette leads up to his 
own experiments and those of others in proof of this premise. While this 
explanation of much clinical tuberculosis may be true, at the same time it is 
equally true that infection by way of the conjunctiva and nasal mucous mem- 
brane, and the respiratory tract through the tonsils and lower respiratory 
mucosa also plays an important part in tuberculosis. 

There is a special temptation to turn to Chapter IX in which, with a frank- 
ness worthy of the author and a true scientist, he sets down the objections 
and criticisms offered against inoculation of the new-born with “BCG,” and 
his answers. In reading this chapter one is inclined to turn again to the 
historical summary in the earlier chapters giving the reasons for vaccination 
with “BCG” and to try to judge from the work of many experimenters what 
is the truth about the vaccination proposed and used so freely by the authors 
of this book. 

One can scarcely look on “BCG” as other than an avirulent organism of 
the tubercle type even though modified as the authors claim by growth on 
bile medium over a long period of years. It is doubtful whether it differs 
in vaccinating power from other avirulent tubercle organisms, or whether the 
experiments with it differ from those with other strains of tubercle bacillus 
avirulent for a given animal family against infection with an organism from 
another animal family. The evidence given here is not convincing in spite of 
the extensive experiments on human beings. It is difficult to believe today in 
the attenuation of a fixed strain as opposed to a conception of the survival 
of avirulent strains in the culture which may have originally contained one 
or more strains —a condition the occurrence of which has been satisfactorily 
proved. It would seem certain that Calmette in “BCG” has a strain avirulent 
for most animals, although some investigators have found it pathogenic for 
guinea-pigs, and even in cattle it may produce cold abscesses. Weill-Halle 
found that it may produce cold abscesses in infants. Of course dead tubercle 
bacilli will do this also but the “BCG” organism is a living organism pro- 
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ducing in its early days the local lesions characteristic of tuberculosis. Such 
lesions do cause some immune process in the body as Koch showed in what is 
known today as the Koch phenomenon. 

It has been maintained by Theobald Smith that the proper place to study 
infection and protection of animals from tuberculosis is in the bovine family 
since tuberculous infection in it has many points of similarity to the human 
disease and can be subjected to a rigid control not possible in the human 
family. In his experiments on protection in cattle, Calmette used as hypodermic 
injection, but selected ingestion as the means of inoculating children. The only 
experimenter whose work can be considered consistent in point of administration 
is that of Weill-Halle who gives children the injection subcutaneously. The 
number of children, thus treated, however, is not sufficient nor is the length 
of time nor the controls sufficient to justify any conclusions yet from this 
more exact method of administration. 

The feeding of the living organism as proposed by Calmette for children 
has really little to sustain it. There is evidence to all who have worked in this 
field that small doses of avirulent organisms taken by mouth in laboratory 
animals do not produce tuberculosis. Furthermore, it requires comparatively 
large doses of virulent organisms (as shown by Calmette, Vallée and others) 
to produce tuberculous infections in animals and the evidence at hand all 
points to the necessity for tubercle formation from dead or living organisms 
to produce any degree of immunity. To utilize the results of subcutaneous or 
intravenous inoculation as justification for ingestion of avirulent organisms as 
a means of vaccinating children does not seem justified at the present time. 
One certainly could not accept the results of vaccinating newly born infants 
simply on the basis of large numbers, without having an equal control under 
exactly similar circumstances in the unvaccinated over a much longer period 
of time, that is, one or two generations of infants under the same conditions. 

A much safer course of experimentation is being pursued in England (J. A. 
M. A. 89:802 [Sept. 3] 1927), in the United States and in Canada — in 
Alberta, under the direction of the National Research Counci! of Canada —to 
test the efficacy of vaccination with “BCG” in cattle, as Theobald Smith has 
suggested. It would seem wise for all those interested in the welfare of the 
people to await the results of these carefully controlled experiments before 
going wholesale into vaccination of newly born infants. 

The literature on “BCG” is rapidly increasing, but little that partakes of 
exact experimental requirements is contained in it. It is possible that much 
good will come from the studies which Calmette has stimulated but it may be 
in a different field from that of protective inoculation by ingestion of avirulent 
living organisms. 


A Textsook oF PatHo.tocy. By A.trrep StTeNGEL, M.D., Sc.D., Professor of 
Medicine, University of Pennsylvania, and Hersert Fox, M.D., Professor 
of Comparative Pathology, and Director of the Pepper Laboratory of Clinical 
Medicine, University of Pennsylvania. Eighth edition. Price, $10. Pp. 1,138, 
with 552 text illustrations, many in colors and 18 colored plates. Philadelphia: 
W. B. Saunders Company, 1927. 


This book has been before the medical profession for twenty years, during 
which time it has been reprinted and reedited about nineteen times. Such a recep- 
tion indicates a large demand for a work which gives a little information about 
each of a great variety of things, whether or not this is sound pedagogy. In their 
preface to the latest edition, the authors say: “Despite the view sometimes 
entertained and expressed that pathology either calls for more than a single 
volume or should be presented in connection with clinical discussions in a system 
of medicine, our feeling is that details of morbid anatomy and physiology, and 
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to a reasonably sufficient extent, of etiology, can and should be gathered in a 
convenient form for students and that there will always be use for single volume 
textbooks on pathology in paragraphic form.” 

If there is anything a single volume textbook covering, as this one does, 
general pathology, special pathology, bacteriology, parasitology and immunology, 
cannot possibly do it is to give details. The most it can do is to intimate the 
existence of many conditions, and to hint at their character. The book does this 
perhaps as well as another of its type, but it is difficult to see how a student can 
get a mental picture of any of the enumerated conditions, or any understanding 
of their pathogenesis or correlations from the few words devoted to each. When 
every medical student has a textbook specifically devoted to bacteriology, what 
use will he make of a section on bacteria of fifteen pages, and how much 
understanding of immunity from another fifteen pages on this complex subject, 
even if the sacred diagrams of Ehrlich are faithfully reproduced. With text- 
books on dermatology accessible to practically any one who would use a textbook 
of pathology, of what value is a discussion on the pathology of the skin which 
covers the lesions of the sweat glands, nails and hair, all three on less than one 
page —each disease treated somewhat less fully than a student’s medical dic- 
tionary would define them? It might seem that the teaching of pathology in 
American medical schools should have passed beyond the stage that books of 
this sort represent, but the fact of eight editions speaks emphatically against such 
utopian assumption. The thought of nineteen reprintings in twenty years makes 
the reviewer feel humble —he could not possibly write a textbook of pathology 
that would make such a record, so probably his ideas on what a textbook should 
be are all wrong. 


Hypotension. By ALFrep FRIEDLANDER, College of Medicine, University of 
Cincinnati. Price, $2.50. Pp. 216. Baltimore: Williams & Wilkins Com- 
pany, 1927. 

The author does not attempt to solve the many questions involved in 
hypotension. He does not advance any special theory of his own. He aims 
rather to present a critical analytic study of low blood pressure in the 
literature, and he has done this in a satisfactory manner. One should not be 
repelled by the frank statements of the preface and the first few pages. Here, 
one is told that “There is no agreement among clinicians or physiologists as 
to what constitutes hypotension.” “There are numerous gaps in our knowledge 
of the causes of low blood pressure.” “For certain types of hypotension no 
adequate explanation has yet been found.” But perusal of the book shows 
that much knowledge concerning this subject has accumulated, even though 
much of 1t is still more or less confused and of uncertain significance. Fried- 
lander’s review should serve te stimulate further interest in this important 
condition. Something of the plan of the work may be seen from the titles of 
some of the chapters, or rather paragraphs, for there is really no division into 
chapters: Temporary hypotension; hypotension in acute diseases; hypotension in 
chronic diseases; hypotension due to certain mechanical factors; the action of 
tissue extracts, glandular extracts, and certain drugs on blood pressure, essential 
hypotension; hypotension due to malfunction of the factors which normally 
maintain blood pressure; hypotension in relation to endocrine disorders. 


CLinicAL D1aGNosis By LABorRATORY MetHops. A WorKING MANUAL oF CLINICAL 
PatHotocy. By J. C. Topp and A. H. Sanrorp. Sixth revised edition. 
Price, $6. Philadelphia: W. B. Saunders Company, 1927. 


With the collaboration of Sanford, Todd has considerably enlarged this 
useful book. Small technical points have received the due attention which 
is so necessary. Simple tests are given precedence. It might have been well, 
however, to eliminate those tests which are of no value. The authors them- 
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selves declare, for instance, that Ruhemann’s method for the estimation of uric 
acid is far from accurate, and yet they believe that it will probably answer 
for many clinical purposes. It is difficult to imagine any clinical indication 
for this method except the “ut aliquid fiat’—a decidedly immoral purpose in 
diagnosis. Among the tests for renal function a better concentration test 
might have been selected, but this and a few similar minor points do not 
detract from the value of the book which is intended chiefly as a technical 
aid. The animal parasites are discussed in an excellent manner, and the 
numerous good illustrations are of much more value than the schematic pictures 
in old books used to be. The book really is a working manual, as its subtitle 
indicates. 

















